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Sheldon Equipped Science Rooms 
Yield Greater Teaching Satisfactions 


Sheldon has long held to the premise that its laboratory and science class- 


room equipment must not only be perfectly constructed, but also functionally 
ideal. It is this combination, resulting from continual research and consulta- 
tion with science instructors, that makes Sheldon Equipment so right for 
every science department. For greater teaching satisfaction, find out from 
your Sheldon field engineer how to gain more efficiency in your science room 

layouts. There is no charge nor obligation for 

Sheldon’s consultation service. Write, if you 


are interested. 


E.H. SHELDON EQUIPMENT comPANY 


MUSKEGON, MICHIGAN 





MICROSCOPY PER STUDENT 
PER 
CLASS HOUR 


@ Exclusive time-saving fea- 
tures of the Bausch & Lomb 
“FL” Student Microscope help you 

solve the problems posed by overcrowding in to- 
day’s science classes. More students can use the 
microscope in a limited time—with greater educa- 
tional benefits—thanks to B&L advantages like these: 


INSTANTANEOUS 
FOCUS 


Pre-focusing gage eliminates time-wasting search- 


img... yee positions slides of any thickness in 
accurate focus. 
















BALANCED LIGHT ON FULL FIELD 
True images and quick recognition are 
assured by even, cool and constant lighting 
of the entire field by the new Opti-lume In- 
tegral Illuminator (interchangeable with 
standard mirror and fork). 


Give your classes the many optical and me- 
chanical advantages of the first full standard 
size microscope ever designed for student 
use. Prompt delivery, of course. 


* 
Ynvidé for a demonstration and liter- 


ature to Bausch & Lomb Optical Co., 780- 
11 St. Paul St., Rochester 2, N.Y. 


MICROSCOPE > 


4 


, 
_\%/ BAUSCH & LOMB 
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THIS MONTH’S COVER . . . shows the eight-story 
headquarters building proposed for the American 
Association for the Advancement of Science in Wash- 
ington, D. C. Designed by the Architects Collabora- 
tive, the building will have supporting columns ex- 
posed on the first floor and visible through the glass 
walls as they rise to the roof. Site of the building 
faces Scott Circle, N. W., along Massachusetts Ave- 
nue between Fifteenth and Sixteenth Streets; it is 
only one block :rom the National Education Associa- 
tion which houses the headquarters offices of NSTA. 
For additional information, see the story on page 287. 
Photo by Robert D. Harvey Studio. 
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I am extremely happy to hear that my project in the 
1952 program of Science Achievement Awards for Stu- 
dents has been selected for a First Place Award. I want 
to express my thanks for the award and for the oppor- 
tunity of being a part of such a worthwhile program. 
Also I want to say that much of the credit for my 
project and my participation in your program goes to 
Mr. Howard Owens, science teacher at Northwestern 


High School. 





Don R. BoyLe 
Hyattsville, Maryland 


. . . Thank you for your card and for the services to 
which NSTA membership entitles one. May I also send 
best wishes to your Association and all American mem- 
bers and assure you of the gratitude which so many of 
us here in Britain feel towards your country, at this 
time when so much depends upon our two countries’ 
cooperation. REGINALD WHITEHOUSE 
Newark, Notts, England 
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Thank you for the honor of selecting me for an 
Honorable Mention Award. I plan to become a research 
chemist and am now majoring in chemistry at the 
University of California at Los Angeles. 


Mario J. ANTOCI 
Los Angeles, California 


Thank you so much for your letter and for its good 
news. I am indeed delighted, and am grateful to the 
National Science Teachers Association and to the Amer- 
ican Society for Metals. Kindly convey these expres- 
sions to both organizations. The award money will cer- 
tainly encourage me to continue my studies. I am now 
at Rensselaer Polytechnic Institute, and I like it 


Davip Y. SMITH 
Troy, New York 


I wish to express especially my pleasure with the 
articles, “Experiments With an Electrical Network 
Board,” in the February 1952 issue, and ‘Simple Ap- 
paratus for Demonstrating Chokes and Condensers,” 
in the March 1952 issue. We assembled the equipment 
indicated in these articles and found it extremely 
valuable for instructing the principles involved 


ANDRE Dury 
San Francisco, California 


If Herbert Zim’s paper (published in the Septem- 
ber issue of TST) is typical of the caliber of the Ann 
Arbor conference, I am sorry indeed that it was im- 
possible for me to be there. One thing in this issue is 
embarrassing to me. In the quip on “Science Education 
in Civil Defense” (page 167) the italics after my name 
make it appear that I acted as chairman of the com- 
mittee, while actually Stan Williamson served most 
efficiently in this capacity. I hope that a 
can be made in the next issue. 


correction 


G. Davis CHAS! 
New Britain, Connecticut 


One aspect of Dr. Zim’s article interested me pro- 
foundly. His discussion of the role of laboratory ex- 
periences seems to point up the crying need for problem- 
solving laboratory exercises as a replacement for the 
cookbook type now in general use. Many schools, 
not held down by tight syllabus requirements or uniform 
state examinations, would be grateful for any informa- 
tion now available for problem-solving ideas in any of 
the science areas 

CARL FICHANDLER 
Brooklyn, New York 


Editor’s note: Send. your ideas along to Mr. Fichandler 
Meanwhile, what would you think of an NSTA work- 
shop that would lead to a publication on “The Problem- 
Solving Approach in Science Teaching’? 
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REMINDER TO TST READERS 
AND SUBSCRIBERS 


The publication schedule of The Science 
Teacher was moved up to begin with the Sep- 
tember issue this fall. Therefore, this is the 
last issue of Volume XIX and of the current 
calendar year. The next issue will appear in 
February 1953. 
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The Projector that does 


EVERYTHING 


FINEST 
PROJECTION 
of SLIDES — 


standard and 
handmade, with 
750-1,000 watt il- 
lumination — real 
daylight projection. 





Instructor faces the class. 


———_—._ 





~ TACHISTOSCOPE 


indispensable for efficie at teach- 
ing of skills needed for spelling 
and reading, is available simply 
by snapping on Flashmeter. 





MICRO-PROJECTION —~ 


with magnification up to 106 
diameters on the screen, for 
entire class to see a micro- 
scopic subject; low-cost at- 
tachment. 
) | 2-INCH SLIDES and STRIP FILM 
4 are shown with brilliant Keystone 

illumination, up to 1,000 watt, using 


<7 inexpensive attachments. 


All with ONE Projector 


Write for circular. 
KEYSTONE VIEW CO. 
Meadville, Penna. 


Since 1892 Producers of 
Superior Visual Aids. 


KEYSTONE 
Overhead Projector 
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A HEATH text is vour BEST text 


Physics=The Story of Energy 


By BROWN and SCHWACHTGEN 


Here is everything a physics teacher wants—solvable 
problems, up-to-date applications, modern illustra- 
tions directly keyed to the text, helpful teaching aids, 
and a text clearly written within the scope of the 
student’s vocabulary. 


The unique organization unifies the study of physics 
around an energy theme. The text is divided into 
six units: Sound Energy, Light Energy, Energy and 
the Work of the World, Electrical Energy, Energy 
and Motion, and Energy and Molecules. 








At the end of each chapter are review and application questions, a summary of the 
chapter, a list of activities, special exercises and problems, and a list of references. 
For college preparatory classes and general education courses. With Teacher’s Manual, 
Laboratory Manual, and Comprehensive Tests. 


Progressive Problems in Physies 
SIXTH EDITION 
By FRED R. MILLER 


The sixth edition of this popular supplementary problem book features up-to-date 
material, including the latest College Entrance examination released for publication 
and recent Regents’ examinations. Well-graded problems bring out in logical order 
the fundamentals of elementary physics. 


You are invited to write your nearest Heath office for further information about Heath Science Texts 


D.C. HEATH and COMPANY 


Sales Offices: NEW YORK CHICAGO SAN FRANCISCO 
ATLANTA DALLAS Home Office: BOSTON 
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Important books for the reference shelf 


More Modern Wonders 
and How They Work 


BY CAPTAIN BURR W. LEYSON 


CLEAR, factual explanations of hydraulic transmission, TV, the meaning of ultra- 
high frequencies; how locks work; how phonograph records are made; what 
happens when the trigger of a gun is pulled; the how and why of atomic submarines; 
and many other matters which interest mechanically-minded youth, 224 pages. 
64 photographs. $3.50. 


Atomic Energy in War and Peace 
BY CAPTAIN BURR W. LEYSON 


ERE is the book which makes the problem of atomic energy, atomic warfare, 
medical and industrial uses of atomic energy, bomb protection, etc., under- 
standable to the average reader. 217 pages. 31 photographs. $3.75. 


Chambers’s Dictionary 
of Scientists 


EDITED BY A. V. HOWARD 


UNIQUE —aeuthoritative—comprehensive! 1300 brief biographies of world 
scientists from the beginning of science to today. Here are not only concise, 
accrvrate, up-to-date details of the lives of the great men and women of science, 
but also the great discoveries in all branches, through which the development of 
science itself can be traced. 256 pages. 70 halftones. $5.00. 


Astronomy for Everyman 
EDITED BY DR. MARTIN DAVIDSON, B.A., S.Sc., F.R.A.S. 


AN explanation in popular, up-to-date form, of the methods, instrumental 
equipment, aims and achievements of the astronomer. 16 pages of photo- 
graphs and many line drawings. January. $4.50. 


E. P. DUTTON & CO., INC. 
300 Fourth Avenue, New York 10 








November 1952 








electronic 


This | 


Arter years of buffeting by 
the wind, even tough telephone cable 
sometimes shows its age. Here and 
there the lead sheath may crack from 
fatigue or wear through at support 
points. Before moisture can enter to 
damage vital insulation, leaks must 
be located and sealed. 


To speed detection, scientists at Bell 
Laboratories constructed an electronic 
nose which sniffs out the leaks. Using 
an electrically operated element de- 
veloped by the General Electric Com- 













Starting electronic nose on its way. It is pulled 
from pole to pole by line extending toward 

the ground. Previously workmen had to paint 
the cable with soap solution, so bubbles 

would disclose leaks. 





For test, the cable is cleared of pro- 
tective nitrogen or air, and filled with 
Freon gas. Case at left collects escap- 
ing gas which operatesFreon-sensitive 
detector underneath. At points where 
Freon escapes through sheath cracks, 
the box at right—a combined control 
unit and power supply—rings a bell. 
Workmen mark the point of leak for 
later repair 


pany, the device detects leaks of as 
little as 1/100 cubic foot per day. 
Sheath inspection can be stepped up 
to 120 feet per minute. 


Thus Bell scientists add findings in 
other fields to their own original re- 
search in ways to make your tele-— 
phone system serve you better. On 
the other hand their discoveries are 
often used by other industries. Shar- 
ing of scientific information adds 
greatly to the over-all scientific and 
technological strength of America. 


Improving telephone service for America provides careers 
for creative men in scientific and technical fields 
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Nz WELCH CHART OF ATOMIC SIZES 


Arranged by Dr. J. A. Campbell, Oberlin College, Oberlin, Ohio 














Genershted summary of metals and non metots: 
‘A metal has relatively mosey held electrons and hes 
: oH he tendency to lose etectrone % 
low and to the right of some of the toms show Anon metal has nghtty held electrons 
positive ions charges indicated) ond 0 ray, coame hove epprontennely the seme cae, the 
4 with the lerger atom number (nucieer charge) 
atoms hove pape my md seme atone 
Paved 2 Untemenss cuthen teoane «ake pam 4 tt 
: METAL ELEMENTS 408 2 e % ~ ACT AS REDUCING AGENTS 
MODICATEO OY witTt semeRes _— 
«NE METALLIC CLEMENTS alt 
| mepicaren oo BACK semenes ae Lome TONER AOS 
AAP MOTERTC CLEMENTS £88 Petes S-Htenemm 





WEDICATED BY GRAY Sones 











Lithographed in color on heavy white chart stock 





large size 42 x 58 inches. 
Techniques of X-ray and electron diffraction have made it possible to determine internuclear 

distances. This information correlated with the knowledge of chemical behavior makes possible a 
consistent tabulation of sizes of atoms and ions. This material was first presented in the Journal of 
Chemical Education, Volume 23, Page 525, November 1946, by Professor J. A. Campbell of Severance 
Chemical Laboratory, Oberlin College, Oberlin, Ohio. He has tabulated these atomic and ionic radii 


pictorially in this chart. The black-and-white illustration does not do justice to this splendid chart- 
color differentiation makes it very clear. 


It is lithographed in color on heavy chart stock, 42 x 58 inches in size, with formed metal chart- 
molding at top and bottom, with eyelets for hanging. IMMEDIATE SHIPMENT. 





No. 4844, Each, $5.00 


W. M. WELCH SCIENTIFIC, COMPANY 


DIVISION. OF 


W. M. WELCH MANUFACTURING COMPANY 
—_————— Established 1880 ——— 


1515 SEDCWICK STREET, DEPT. T 





CHICAGO 10, ILLINOIS, U.S.A. 
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THE NEED FOR SCIENTIFIC TALENT 


By ALLEN V. ASTIN 


APPRECIATE this opportunity of talking be- 
fore members of the National Science Teachers 
Association on the need for scientific and engineer- 
ing talent. To those who are concerned with the 
planning and carrying out of scientific and techno- 
logic investigations this need is, and has been, so ob- 
vious that further discussion of it sometimes seems 
hardly necessary. The need, however, is so acute, its 
remedy so essential to the country’s security and 
continued prosperity and the mechanism of remedy 
so slow and difficult to carry out that I don’t be- 
lieve the problem can be stressed too often or too 
much. The importance of science and technology 
to our present way of life and to its continued ad- 
vancement should be well-known to all science teach- 
ers since the country draws on you to recruit and 
start the development of its future scientists. The 
key role played by the high school teacher in in- 
fluencing young people in their selection of careers 
makes this audience a most appropriate one to have 
all possible information concerning the present and 
future needs for scientific and engineering talent. 
I should like to discuss two aspects of this prob- 
lem: first, the nature and extent of the shortage 
of engineers and scientists, and second, why the 
need for such professionally trained individuals is 
a continuing and expanding one and not just a 
transient flurry due to a temporary emergency. But 
before I do this, I would like to state briefly the 
interest of the National Bureau of Standards in this 
subject. 

The National Bureau of Standards is a national 
physical science laboratory charged by the Congress 
with responsibility not only for the development, 
maintenance, and custody of the standards for 
physical measurement but also with responsibility 
for the determination of basic physical constants 
and properties of materials; with the testing of, and 
the development of methods of testing materials, 
mechanisms, and structures; with cooperation with 
other Government agencies and private organiza- 
tions in the development of standard practices, 
codes, and specifications; with rendering scientific 
and technical advisory services to other Government 
agencies; and with the invention and development 
of devices to serve special needs of the Government. 
To fulfill these responsibilities the Bureau must 
keep abreast of and conduct active research pro- 
grams in the many branches of physics, chemistry, 


November 1952 


metallurgy, mathematics, and engineering. This is 
a growing and ever-changing program which has to 
be adapted to an expanding science. The actual 





ALLEN V. Astin, Director of the National Bu- 
reau of Standards, Washington, D. C. Dr. Astin’s 
analysis of current scientific manpower problems 
and the outlook for the future, as abstracted some- 
what in this article, was given as one of three prin- 
cipal addresses at the Southern Regional Confer- 
ence of NSTA held in Atlanta, Georgia, October 
16-18. His recognition of the long-range im- 
portance of high school science teaching in help- 
ing to alleviate the situation is indicated by his 
acceptance of membership on the Administrative 
Committee of the Future Scientists of America 
Foundation. 

Born in Salt Lake City, Dr. Astin obtained his 
A. B. from the University of Utah and holds the 
M. S. and Ph. D. degrees from New York Uni- 
versity. Dr. Astin became associated with the 
National Bureau of Standards in 1930 and was 


named its Director last year. His fields of research 
have included dielectric constants and power fac- 
tors of liquids, electronic instruments and ord- 
nance, proximity fuses, and gu‘ded missiles. 




















implementation of the program naturally requires 
a staff of competent and well-trained scientists and 
engineers, and the development and maintenance of 
this staff requires an alert and long-term policy 
toward recruitment. Our attempts to carry out this 
recruitment program have made us keenly aware of 
the present shortage. Also one phase of our long- 
term recruitment program involves summer training 
appointments for college students and in some out- 
standing instances for recent high school graduates. 
This program has brought us in close touch with 
many of the educational institutions throughout the 
country and with many of the plans to encourage 
‘ young people to select a field of science for their 
life’s career. 


Evidence of the Current Need 


One of the most striking and important indica- 
tions of the acuteness of the current shortage and its 
importance to our national welfare is a recent policy 
statement of the Office of Defense Mobilization. 
This organization is charged with the direction, 
control, and coordination, on behalf of the Presi- 
dent, of all mobilization activities of the Govern- 
ment, including production, procurement, manpower, 
stabilization, and transportation. This policy state- 
ment is (in part) as follows: “The importance of 
scientists and engineers in the establishment of the 
strongest possible defense and, should war come, in 
insuring ultimate victory is well established and 
widely recognized. Furthermore, there is no limit 
in principle to the advances which can be made in 
science and technology, practical limits being im- 
posed largely by the limited number of individuals 
with training and ability along these lines. The prob- 
lem then is to formulate national policies and to 
take actions consistent with these policies and with 
principles of a voluntary manpower program in 
order to guarantee the most effective use of existing 
resources of scientific and technical personnel and 
to encourage the training of increasing numbers of 
additional scientists and engineers.” 

The Office of Defense Mobilization makes several 
recommendations. First, it outlines instructions to 
Government agencies to plan programs for the 
utilization of specialists within the framework of 
the present shortage; second, it urges schools, em- 
ployers, and Government departments to stimulate 
the education of engineers and scientists. And, third, 
it asks industry to provide both on-the-job and 
off-the-job training and in cooperation with schools 
to develop sub-professional personnel to do work 
which requires less than fully-trained scientists and 
engineers. This far-reaching recognition of the prob- 
lem by the country’s top defense mobilization agency 
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establishes very definitely the urgency and impor- 
tance of the problem. There are, however, support- 
ing data from many other sources; e.g., the National 
Science Foundation and the Division of Physical 
Sciences of the National Research Council. 

The great shortage of engineers has been stated 
and documented in a clear and unambiguous man- 
ner by many of the country’s leading experts—-for 
example, K. T. Compton, Chairman of the Cor- 
poration of the Massachusetts Institute of Tech- 
nology, in the September, 1951, issue of the Scien- 
tific American; Lee DuBridge, President of the 
California Institute of Technology, in the August, 
1952, Proceedings of the Institute of Radio En- 
gineers; and S. C. Hollister, Dean of Engineering 


‘at Cornell University and President of the American 


Institute of Electrical Engineers, at the Institute’s 
1952 Convention. A consensus of their concurrent 
statements shows that there are now about 400,000 
engineers in this country; there is a current shortage 
of engineers of somewhere between 80,000 and 
100,000; normal attrition and regular expansion in 
the engineering fields requires an annual influx of 
new engineers of at least 30,000; and the estimated 
graduation by the colleges of new engineers for the 
next few years is less than 20,000 per year. Of these 
new graduates probably one-half or more are 
R.O.T.C. students and will not be immediately 
available for the pressing needs of the engineering 
industries. From these figures it is obvious that 
there is no immediate hope of reducing the present 
shortage. There is an almost inevitable certainty 
that it will increase by at least 10,000 to 20,000 
men per year! In speaking to the Los Angeles 
section of the Institute of Radio Engineers on this 
subject, Dr. DuBridge urged that the members of 
the Institute assume individual and collective re- 
sponsibility for doing something about this prob- 
lem, and suggested active participation by the mem- 
bers in campaigns to stimulate interest in engineer- 
ing, particularly at the high school level, and also 
to attempt to raise funds for scholarships so that 
financial incentive could be provided to those who 
need it in order to obtain engineering educations. 

At the annual meeting of the American Chemical 
Society last month appreciable attention was given 
to the short supply of chemists. The results of a 
survey completed by the Society showed a decrease 
in the graduation of chemists by the colleges from 
nearly 11,000 bachelors in 1950 to about 7400 in 
1952 and an estimated 5000 in 1955! The Society 
urged all local sections to initiate “grass roots’ cam- 
paigns to stimulate interest in careers in chemistry 
through local meetings, through the use of television, 
and by cooperation with the high schools. 
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The last annual report of the American Institute 
of Physics was concerned largely with various phases 
of the short supply of physicists and the increasing 
demands for physicists. A significant illustration of 
the short supply in this area is shown by the com- 
petition for physicists at the meeting of the Ameri- 
can Institute of Physics in Chicago last fall. At this 
meeting the Institute’s placement register recorded 
201 registrants, only 4 of whom were actually un- 
employed, and there were over 800 positions to be 
filled! Although the figures cannot be construed as 
representing the situation for the country as a whole, 
the ratio in this instance highlights sharply the 
seriousness of the situation. 

The recruitment picture is probably one of the 
most convincing ways in which the shortage can 
be demonstrated. One has merely to read the classi- 
fied ads in any of the professional society journals 
or in some of the large metropolitan newspapers to 
realize that the demand for scientists far exceeds 
the supply. In one mid-western college it was 
estimated that each graduating engineer was ap- 
proached on an average of 7 times with offers of 
prospective employment. A few of the leading mem- 
bers of the class had upwards of 20 interviews. It 
would appear that engineering graduates are no 
longer interviewed by employers but rather the 
students are interviewing their prospective bosses! 
A pertinent example of the recruitment picture is 
provided by the experience this past spring of one 
of the organizational units in the National Bureau 
of Standards. This unit was engaged in a very urgent 
weapons development program which required a 
rapid expansion of its technical personnel comple- 
ment. The recruiting team conducted over 1000 
individual interviews. Four hundred and eighty-five 
interested students submitted formal applications 
for employment. The Bureau's technical staff se- 
lected 107 of these applicants as suitable for em- 
ployment and made specific offers to them. Twenty- 
two of these offers were accepted. This represents 
an acceptance ratio of about 20% and an effective 
interview efficiency of only slightly better than 2%! 

The shortage of scientists is a problem not only 
in this country but in other places as well. The 
British, for example, have been giving the matter 
very serious attention. Their Advisory Council on 
Scientific Policy in its report to the Parliament in 
May, 1952, presented the following conclusions: 
“There is a pressing need to increase both absolutely 
and relatively the number of scientists in our indus- 
tries. There is an increasing trend toward their em- 
ployment in managerial and executive posts. The 
momentum within this trend is likely to gather 
strength. There is likely to be a long-range shortage 


November 1952 


of practically all kinds of scientists; every effort 
should be made to increase the supply with par- 
ticular emphasis on chemists, chemical engineers, 
electrical engineers, mechanical engineers, and phys- 
icists.”’ 

The examples just presented establish very defi- 
nitely the fact that there is a current serious and 
unfilled need for scientists and engineers. It is par- 
ticularly important for members of the National 
Science Teachers Association to appraise the dura- 
bility and permanence of this need. High schoo! stu- 
dents electing to make a career in science have 
before them a minimum of 4 years and in some 
instances 8 to 10 years of intensive educational train- 
ing before they become productive scientists. Hence, 
the impact of any effort on the part of high school 
science teachers to direct more of their students into 
scientific careers will not be felt for many years. 
I would therefore like to present next a few of the 
reasons why I believe this need for scientists and 
engineers is a durable one and a need more likely 
to expand over a long period of time than it is to 
contract. 


Expanding Nature of the Need 


The current acute shortage is, of course, closely 
related to the present international situation, be- 
cause of the importance of science and technology 
to our defense effort. A forecast concerning the 
duration of the present international situation would 
be extremely difficult and of doubtful value .and I 
certainly would not venture to make one. There is no 
doubt, however, that our country’s ability to prevent 
and resist war and aggression depends in a large 
measure on our technological superiority. To keep 
ahead in the development of new and superior 
weapons, to maintain our leadership and capability 
for mass production so as to produce quickly and 
cheaply great quantities of both military and civilian 
goods, to have or to develop within our own borders 
all the raw materials and power needed to feed our 
industry and commerce—to be able to do all these 
things we must depend primarily on our scientists 
and engineers. 

The great strides made in technology and produc- 
tion efficiency in America over the past century 
have been accompanied by a decrease in the total 
number of man-hours going into the making of a 
particular finished product and also by an increase 
in the ratio of engineering effort to total labor. Any 
increase in the efficiency of our production capability 
will most certainly be accompanied by a further 
increase in the ratio of engineering labor to total or 
unskilled labor. In this connection it is of interest 
to note another section of the report of the British 
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Advisory Council on Scientific Policy: “In the evolu- 
tion of industry the trend is to increase the value of 
plant used per man employed. Today this index in 
the United States is twice what it is in Great Britain. 
Any improvement in the British figure demands a 
corresponding increase in the proportion of high- 
grade to low-grade staff. A more skilful labour force 
is also called for if we are to produce significantly 
more with our existing plant. In either case we need 
to increase both absolutely and relatively the num- 
ber of scientists in our industries—men who know 
how to apply the latest results of scientific research 
to practical problems of production.” 

As suggested earlier, the expanding need for scien- 
tists is not dependent solely on a wartime or pre- 
paredness economy. Science by its very nature is 
an expanding phenomenon. Nearly every discovery 
or achievement in science opens new frontiers or 
areas for exploration. The discoveries also pave the 
way for developments in technology which in turn 
create new devices, instruments, and materials. 
These in turn frequently provide new tools for 
science and make possible an acceleration of the 
discovery process itself. Thus, we have between 
science and technology a regenerative feedback 
effect. There are numerous illustrations of this effect. 

For example, the discovery of the principles of 
the magnetron and klystron led to the development 
of these devices to fulfill needs for radar. The avail- 
ability of these instruments to generate short-wave- 
length-electric energy provided powerful new tools 
to investigate the properties of materials and the 
structure of molecules and the whole new science 
of microwave spectroscopy was born. 

The field of electronic instrumentation provides 
perhaps the most far-reaching example of the cross 
fertilization which occurs in science when products 
of technology become available as tools. Few of 
the current laboratory investigations in physics 
would be practicable or even possible without 
modern electronic instruments. In addition, many 
new areas of research in chemistry, biology, and 
even mathematics are made possible by the mar- 
velous electronic devices at their disposal. In turn, 
work in solid state physics is paving the way for 
practicable transistor development and production 
which will ultimately revolutionize the electronics 
industry. 

One phase of activity involving largely electronic 
but also other specialties such as mathematics and 
mechanical engineering is looming so large and 
momentous as to warrant particular attention. This 
phase is concerned with automatic control and in- 
formation processing. 

Recent developments 


with servo-mechanism 
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theory and practice, analogue computers, and non- 
linear mechanics make it safe to forecast a tre- 
mendous increase in the scope and number of ap- 
plications of automatic control techniques. These 
will be in chemistry, metallurgy, product and com- 
ponent manufacturing of almost any type, trans- 
portation, and communication. For those of you 
who are interested in some details of these fascinat- 
ing possibilities I recommend the September 1952 
issue of the Scientific American which is devoted in 
its entirety to this subject. Pertinent to the present 
discussion is the fact that the attainment of these 
goals will require increasing numbers of scientists 
and engineers and also that the building and main- 
tenance of the automatic control systems of the 
future will demand greater availability of thoroughly 
trained engineers and technicians. 

Large-scale automatic electronic digital computers 
are just beginning to become available in quantity 
and quality sufficient to warrant sound extrapola- 
tion as to their possibilities. They have already 
demonstrated that their speed, reliability, and ca- 
pacity are such as to make possible the solution of 
physical, mathematical, and engineering problems, 
the size and complexity of which made their solu- 
tion hitherto either impossible or impracticable. The 
machines open up new areas in many fields of science 
and in addition their maintenance and operation 
require large numbers of mathematicians and en- 
gineers. At the National Bureau of Standards, our 
computer SEAC has been in around-the-clock opera- 
tion every day for two years (except last Christmas 
Day) solving numerous complex problems of im- 
portance to weapon development, logistic planning, 
engineering design, and pure physics. In the latter 
category it solved a host of simultaneous equations 
for physicists of the Johns Hopkins University in 
connection with a fundamental research on the 
relative abundance of elements. The preparation of 
problems to keep up with the SEAC’s capacity has 
required a full-time staff of more than 30 mathema- 
ticians. The effective utilization of similar machines 
(and there is no limit to the numbers of problems 
to be solved) will require similar staffs. 

Another possible application of digital computers, 
used in conjunction with large capacity magnetic 
recording devices, called memories, is in business 
office operations. Here it appears probable that such 
things as accounting, inventory control, billing oper- 
ations, filing and record-keeping, and other office 
operations involving the routine processing of in- 
formation can be mechanized to a very substantial 
degree. With the increasing size and complexity of 
many modern business office operations the necessity 

(Please continue on page 285) 
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YOUR Future Scientists 





By MARGARET E. PATTERSON 


kt STUDENT, planning to work in 
science, has dozens of questions that must be 
answered before he can confidently choose a career 
proper for his own particular set of aptitudes and 
circumstances. 

Any science career aspirant would consider it 
great good fortune to automatically acquire the 
counseling service of hundreds of young scientists 
who had recently met and solved the same prob- 
lems facing him. 

Exactly that kind of guidance is put at the dis- 
posal of 40 high school seniors when they are named 
as winners in the Science Talent Search each year. 
Immediately these boys and girls find their circle 
of acquaintances expanded to include all those 
chosen before them and they can begin at once to 
direct their questions to those whose recent ex- 
periences are most like those they expect to en- 
counter themselves. 

To further facilitate this interchange of informa- 
tion, so essential to all phases of science, a unique 
publication, THE SEARCHLIGHT, goes regularly to 
all winners. Each winner is a contributing editor. 
There are 440 of them now; another 40 will be 
added in January 1953 when this year’s winners 
are announced. 

As editor of this publication for and by young 
scientists, the writer has been struck by the sound- 
ness of the advice that evolves from the group 
thinking of these 15 to 29 year-olds who are—or 
hope to be 
help you in counseling your own science students. 

Those winners who have already completed their 
formal education, were asked to look back over all 
their schooling and name the things they now know 
they missed in their education. This is what some 
of them wish they had learned in high school: 


professional scientists. Some of it may 


How to study more effectively 
How to elect subjects wisely 
How to worry less about grades 
How to reason 

How to write easily and fluently 
How to work harder 


How to develop better reading habits 
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They wish, too, they had polished off these social 
skills during the high school years: 

How to get along with people 

How to relax in social situations 

How to develop standards for making decisions 

How to be self-confident 

How to be broad-minded 

How to be humble 


As you might guess they wish now they had learned 
more science, especially mathematics, but almost as 
many wish they had taken more languages too. 
Many found themselves lacking in science skills 
they could have picked up in such courses as me- 
chanics, machine shop, and mechanical drawing. A 
number wish they had taken time to learn to type- 
write and even to write shorthand. If they had it 
to do over various ones would take more history, 
grammar, literature, public speaking, music, jour- 
nalism, philosophy, and social science. 
Curriculums being what they are, they admitted 
it would not have been—or would not now be— 
possible to get all these left-outs into their schedule; 
but they emphasized that many of these can and 
should be done outside of school hours during sec- 





There is no substitute for experience. And any- 
one who has lived through planning, conducting, 
and following up on eleven Westinghouse Science 
Talent Searches has had experience! That is 
Margaret E. Patterson, Executive Secretary of 
Science Clubs of America. This article brings to 
you her tips and advice combed out of working 
with a total of 440 Talent Search winners and a 
much larger number of Honorable Mentions. 

Science teachers, after all, are the ones who 
actually are on the “firing line” in identifying 
and guiding the future scientists and engineers in 
our schools today. Pat’s article, we believe, will 
be welcomed and used by all of you. This year’s 
Science Talent Search is now open and closes at 
midnight on December 27. Full details on both 
state and national STS’s can be obtained by writ- 
ing to Miss Patterson at 1719 N St., N. W., 
Washington 6, D. C. 
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Science Service Photo 


Mr. and Mrs. Richard Milburn answer questions of 1952 winners. 
Nancy and Rick met for the first time at the Science Talent 
Institute in Washington in 1945 when they were both winners 
(this is one of two weddings of STS winners, so far). He is 
getting his PhD in atomic physics at Harvard where he is an 
instructor. She is getting her PhD at Radcliffe in physiology. 
She is an instructor at Tufts College and Brandeis University. 


ondary school days. They urged participation in 
extracurricular activities that give opportunities for 
doing these things. Said one: “I realize now how 
important extracurricular activities are in develop- 
ing happy, well-adjusted individuals.’ And because 
many of these winners are now teachers themselves 
—either formally or informally—they wish they had 
watched a little more closely to see “how teachers 
manage to inspire rather than drive their students.” 
The plaguing question “Shall I specialize early ?”’ 
was put up for comment and the contributing edi- 
tors voted 4 to 1 for diversification of curriculum 
in high school and undergraduate days. Their ad- 
vice to younger winners was: “Explore; don’t bury 
yourself in a specialty until you have to.” “Keep a 
broad perspective.” Even those who voted for 
specialization in class work admitted they got their 
diversification in extracurricular and out-of-school 
activities. Those who had themselves followed a 
policy midway between specialization and diversifi- 
cation gave the counsel: “Do both, even if it hurts.” 
“Get an education; not just technical training.” 
The winners agree, almost unanimously, that 
since specialists in science are essential, that those 
so constituted are wise to concentrate on their 
specialty to the exclusion of all else. However, the 
majority are more interested in making themselves 
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into scientists that are flexible enough to step across 
barriers in science. This accounts for the large 
number that are crossing traditional lines to make 
themselves into biochemists, mathematical _bio- 
physicists, geophysicists, and so on. In this way they 
hope to be ready to apply the tools of one science in 
solving the problems of another and to appreciate 
the problems that more than one field may share. 
How to prepare for this “barrier breaking”’ kind 
of science is summed up in this advice to young 
scientists: 
1. Acquire a good, solid background in the basic 
sciences including mathematics. 
2. Become an authority, or at least have superior 
working knowledge and ability, in one field. 
3. Learn thoroughly the methods common to all 
science. 
4. Learn to work well with other people. 
5. Keep your mind open to new ideas in your 
science, in other sciences, and in all fields by: 
a. reading widely 
b. attending lectures, meetings, et« 
c. taking special courses to serve widened inter- 
ests 
d. learning to use new scientific “tools” 
e. belonging to clubs, professional groups, et¢ 
f. widening your circle of friends, acquaintances 


and “contacts” 


To those younger winners, distressed because 
their career choice is not set at high school senior 
age, and to those embarrassed because they change 
their minds a number of times during their college 
careers, the older winners offer reassurance by 
pointing to their own records. Of the 40 winners 
named in 1942, only nine are now trained in the 
science they predicted as high school seniors would 
be their profession “10 or 15 years from now.” Of 
the 40 in 1943, only 12 predicted precisely what . 
they would be doing a decade later. 

Some of the forces that divert students from their 
original choice of a career are neatly illustrated by 
individual cases among the winners: 


1. Increased financial opportunity: Winning the 
top scholarship in the Science Talent Search and 
subsequent scholarship and fellowship assistance 
from other sources made it possible for one winner 
to promote herself from her original choice of 
medical technologist to her present position as an 
MD serving as resident in ophthalmology at one of 
the finest medical research centers in America. 

2. Enforced training: The Navy V-12 turned a 
would-be chemist into an aeronautical engineer in 
World War II. He has added a JD degree and is 
now skillfully combining law and science in his 
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position as a corporation lawyer for one of the 
largest petroleum companies. 

3. Opening of new fields: Nature study, directed 
mainly toward taxidermy at high school age, re- 
sulted in an undergraduate degree in anthropology 
for one winner. Despairing of earning a “living 
wage’ in his chosen field he was ready to retrain 
himself as an electrical engineer when the exact job 
was created for him. He is now an anthropometrist 
in an aeronautical research laboratory. His job: 
fitting pilots into jet planes by applying anthro- 
pological measurements to design jet fighters for 
maximum comfort in the tight quarters allowed for 
the pilots. 

4. New acquaintances: A winner, undecided on 
his career, heard a world-famous astronomer speak 
at the Science Talent Institute he attended. Al- 
though long time war service delayed his education 
he is now finishing his PhD in astronomy and has 
been for a number of years an assistant to the man 
who inspired his career choice. 

5. Economic necessity: When a younger brother 
needed funds for his education one of the winners 
delayed his graduate work to earn money. The job 
he took was secret work in nuclear physics. It is 
now revealed he has been working on the atomic 
submarine and his opportunity for advanced know]l- 
edge there was much greater than it could have 
been for an equivalent time in any graduate school. 

6. Overlooked opportunity: Seeking a career that 
would take him away from what he thought at the 
time was a drab section of the country, a high 
school senior decided to be an aeronautical engineer. 
Summer jobs in his home town during college vaca- 
tions opened a field to him he had never known 





Science Service Photo 


Marina Prajmovsky (top winner for girls in first Search 1942) and 
John Michener (1942) talk with winners of 1946. At present 
Marina, who is now Mrs. Marina Prajmovsky Meyers, M. D., is 
resident ophthalmologist at Columbia-Presbyterian Hospital in 
New York City. She is a graduate of Radcliffe and Yale Medical 
School. Her husband is also an MD from Yale. 
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Shown is Miss Vircinia Bascock, biology teacher 
at Bronxville, N. Y., High School, who was recently 
Tn; awarded a citation by 
Mount Holyoke College, 
her Alma Mater, at a 
two-day convocation on 
Science and Human Val- 
ues. The citation read, in 
part: “Your enthusiastic 
teaching, your special in- 
terest in turning promis- 
ing high schcol students 
toward college training, 
have made you the ea- 
gerly sought friend and 
understanding counselor 
of youth.” 





Mount Holyoke News Bureau 


In addition to her classes in biology, Miss Babcock 
gives a course in life science to seventh-graders and 
offers a popular elective in the senior high school: bio- 
logical aspects of family relationships. She teaches an 
elective course in photography. Following graduation 
from Mount Holyoke in 1931, she continued as a 
graduate assistant in the zoology department and took 
her M.A. there in 1933. She has taken various courses 
at Harvard, Columbia, and at the Woods Hole Marine 
Biological Laboratory. 


Miss Babcock is active in the work of the New York 
State Science Teachers Association and is a member 
of NSTA. In these days of crying need for top quality 
performance in science teaching, NSTA congratulates 
Miss Babcock and Mount Holyoke for bringing favor- 
able attention to our profession. 





existed. He is now an expert on seismic detection 
of oil deposits and his work takes him to many 
parts of the country. 


Great numbers of yood science teachers each 
year see to it that their best students accept the 
challenge offered by the Science Talent Search for 
the Westinghouse Science Scholarships. In 25 states 
committees of professional scientists are responsible 
for State Science Talent Searches that run concur- 
rently with the national competition and see to it 
that hundreds of boys and girls get proper recog- 
nition and assistance to continue their work in 
science. Of the thousands of boys and girls entering 
the Search, 260 will win honorable mention and 
colleges and universities will seek them as students, 
often offering whatever financial assistance is neces- 
sary. Of course, 40 will be named as winners and 
will bring specially high honors to themselves and 
to the teachers who counseled and encouraged them. 
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The Elementary Teacher's 








TASK TX SCIENCE 


By DAVID BENGELSDORF 


THE WORLD AROUND Us abounds with many chal- 
lenging events. This is not an unique situation for 
we have always been faced with many problems and 
hence many challenges to man’s ingenuity. What 
may be considered as striking is the seemingly sud- 
den appearance of scientific technology in the fields 

_of human enterprise that were formerly regarded as 
basically “socialized.” At no time in history has 
science played so significant and complete a part in 
our daily living. Nowhere in the dynamics of human 
interaction is there a recess where life is truly 
unaffected or untouched by the advances of scien- 
tific knowledge. 

Those of us in the elementary schools are in the 
midst of preparing children for what has been de- 
fined as the “Atomic Age.” We are not simply taking 
another step forward in progress—we are creating a 
new world! The impact of living in an Atomic Age 
knows no analogy. It is the harbinger of better 
things; better standards and a better life. The ques- 
tion we must ask ourselves as we stand at the 
threshold of this reality is this: “Will our children 
be able to share the blessings of an Atomic Age or 
will they fail in its fulfillment ?”’ 


THE TASK IS PRESENTED . . 

Where shall we start? How shall we go about 
bringing to our youngsters some realization of their 
task? What “tools” can we give them to aid in solv- 
ing the problems posed by this new world? How 
shall we label and exploit factual materials so that 
pupils may store these facts and use them as a 
means of gaining knowledge and solving problems? 
If we agree, as we must, that our pupils shall possess 





The author of this article is an instructor and 
supervisor of elementary science education in the 
Pleasantville, New York, schools. He points to 
the need for understanding by the elementary 
teacher of the dynamics of the scientific enter- 
prise and its impact on living today—and tomor- 
row: However, he comes “down to earth” and 
gives some practical suggestions on developing a 
plan for including science instruction in the ele- 
mentary school curriculum. Many readers of 7ST 
will find it interesting to compare Bengelsdorf’s 
views on incidental learnings in science with those 
given by Zim in an earlier issue (February, 1952). 
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this world of tomorrow, then we must become aware 
of the vital role played by science education. This 
task, this awareness, is the responsibility of the 
elementary school teacher. The teacher, in develop- 
ing her concepts of the situation and in clarifying 
for herself those steps necessary for problem-solving, 
is in a position to share her experiences in the realm 
of science. 

Where shall we start? BEGIN WHERE THE CHIL- 
DREN ARE! Begin in the kindergarten; begin with 
the curiosity of childhood. Science is not difficult 
for the child of any elementary grade. The teacher 
need only be aware of the child’s problems in rela- 
tion to his evaluation of life around him and she is 
ready to teach science. She must also keep in mind 
that the solutions to these problems are not de- 
pendent upon some “. . . permanent massive facts 
of life’ but rather upon the process by which a 
varied fund of knowledge is applied. This need of 
content imposes an obligation upon the teacher to 
eliminate a strict dependence upon accidental and 
incidental learning in science education. Not only 
is science a method by which problems are presented 
and conclusions drawn after appropriate testing, but 
it is also dependent upon the acquisition of knowl- 
edge. 

The reluctance of some educators to look upon 
science as a vital function in the elementary school 
is based primarily upon the feelings of inadequacy 
shared by teachers approaching this field. Harbor- 
ing this fear, usually based upon the misconception 
of what constitutes science education, the teacher 
robs her children of an insight into their living 
world; but what is more important she loses an op- 
portunity to solve problems and make errors. This 
gone, the child will lose some initiative and the 
school creates a void. Deny the child an opportu- 
nity to solve problems created by his living world 
and you destroy a motivating factor that can open 
many interesting and fascinating worlds. 


THE TASK UNFOLDS... 


The study of technology and its impact upon 
modern society cuts across artificial boundaries 
which separate one science from another. The 
teacher should recognize, however, that certain as- 
pects of scientific thought are in the forefront of 
human endeavor—they are those fields which touch 
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upon the physical nature of man. The very word 
“atomic” denotes the need for a greater expansion 
of those physical sciences which are only now be- 
ginning to dwarf those of a biological nature. We 
must not place less emphasis upon the study of 
nature but more upon the study of our physical 
world. No longer should we expect our youngsters 
to learn the names of parts of the grasshopper or 
to identify fifteen flowers or to commit to memory 
the classification of plants and animals. Science, in 
attitudes and materials, should give to our pupils 
a more realistic picture of life. In this light science 
education should deal with the problems that are 
ever present in the child’s life. What is ‘““down’’? 
What causes wind? How do we grow? What makes 
rain? Where does night come from? A complete 
technical answer to these questions is neither needed 
nor desired at this time. The way in which we find 
the answers to these problems, an approach devel- 
oping the “what” and “how,” is the child’s science. 
In this manner the child will be introduced to the 
function of science in HIS world. 

To achieve this problem-solving siiuation an in- 
tegrated program must be established. There are 
limitless opportunities at each learning level for 
teachers to guide pupil interests in a direction that 
will propagate scientific adventures. The desire to 
label and store these experiences brings to the class- 
room the need for fact-finding. 

To enable youngsters to meet their problems, 
gain knowledge, and become more aware of the 
world around them the elementary school science 
program should include the following factors. 


a) The 


readings. 


wise selection of a text and other primary 


The growing and study of living plants and ani- 

mals in the classroom. 

c) Establishment of a science corner with a museum 
and bulletin board. 

d) Projects by oral, written, or manual (models) 
means utilized as an individual or group method 
of attacking problems 

e) Numerous demonstrations by teachers, invited 
guests, and pupils showing how they solved a 
problem 

f) Closer contact with the child’s world with an 

awareness of the movies they see, books they 

read, and television shows they are exposed to. 

g) Many field trips to neighboring establishments of 
scientific interests to observe how these places aid 
in solving problems; e.g., How we get our milk. 

h) Pupil participation in school and community ac- 
tivities with common sharing of problem and 
solution 

i) The development of pupil-centered units of ac- 

tivity. 
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These items are basic in an ongoing program of 
elementary school science. They will provide for 
the child an enthusiastic set of experiences and a 
vast set ot reading opportunities. The community 
activities are outgrowths of the problems that are 
presented by the youngster in the classroom. The 
methods evolved in a problem-solving procedure 
are designed to develop a more careful thinker and 
observer, reacting intelligently to his environment. 
This “method” will include a basic desire to solve 
a problem; the accumulation of facts leading to 
appropriate partial explanations and the logical 
presentation of a conclusion drawn upon facts and 
data. 

Reference has been made to the inadvisability 
of dependence upon incidental learning at a time 
when we are stressing the need for attitudes con- 
sistent with life in a complex society. The need for 
planned units, basically executed and adapted to 
the child’s need, is becoming more evident. These 
planned experiences are a prepared set of facts de- 
liberately introduced to provoke a class attack upon 
the problem. The stimulus of this approach and 
its resulting response is not a controlled situation 
in its entirety and therein lies the opportunity for 
exploration and research. This does not mean the 
complete destruction of what is deemed incidental 

it is rather the establishment of special circum- 
stances and a strong foundation. The teacher at 
each level will be in a position to know, to a great 
extent, what the pupils’ experiences have been for 
the previous year. The teacher will be able to de- 
velop further science activities that will not exploit 
areas that are more appropriate for succeeding 
levels. The unit development of experiences in 
science will further enable the teacher to check 
her work in science and guide pupil growth. This 
growth will be bounded by the teacher’s selection 
of areas in the environment of which she desires the 


child to gain increased understanding through the 
year. 


Tre FUTURE OF THE TASK... 


Science in the elementary school has come of 
age. It is now accepted as the responsibility of the 
elementary school to develop an adequate science 
program. Scientific attitudes no longer need be 
given a place in the elementary school on a purely 
accidental basis. The planned experience as devel- 
oped in science education directs much of the child’s 
activity toward certain ideas with a subsequent 
development of desired learnings. In avoiding edu- 
cation based upon extreme opportunism we are able 
to give our students a sound foundation upon which 
the experimental act may rest. With this in hand 
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the child will develop attitudes and procedures that 
will enable him to face his world. When carried 
through to a higher level this method does bring 
its reward in pupil maturity. The unit should 
be set up as a’source and not an inflexible path. 
It must raise science problems in connection with 
familiar experiences and phenomena. Each unit will 
bring additional problems to the fore and call for 
an additional fund of information and experiences. 
The teacher can avoid the pitfalls of rigid and for- 
mal instruction by exercising the imagination and 
curiosity of all children. The teacher in turn must 


use her experiences and imagination to provide a 
mobility of ideas. There is no subject which allows 
the teacher greater freedom in developing effective 
and progressive methods of teaching than does 
science. Science itself is progressive. Within the 
problem-solving frame of this broad science we may 
place not only the interaction of a schoolwide pro- 
gram but also the individualism of the questions 
which are of concern to our little people, who, after 
all, will soon be our big people—seeking 
valid answers to further problems. 


more 





An Juductive Approach to 


General Science Through Photography 


By HERBERT F. A. SMITH 


Mankato, Minnesota, State Teachers College 


ast summer at the Mankato (Minnesota) State 
Teachers College we conducted an experi- 
mental junior high school class in science. The ap- 
proach was through photography, but the purpose 
of the course was not primarily to teach photog- 
raphy. The chief purpose was to teach children to 
observe more keenly, to present evidence more 
clearly, and to use facts more effectively in draw- 
ing conclusions from scientific study. 


As the term was to last only five weeks, we 
plunged immediately into a study of the behavior 
of light in instruments such as the camera and the 
enlarger. During the first period together, each child 
of the eighteen-student group was supplied with a 
small convex lens and an experiment sheet with 
directions and questions such as the following: 


When the lens is examined, does it appear to have 
two flat sides, one flat and one curved side, or two 
curved sides? If there is a curved side, does it curve 
inwards or outwards? 

If the lens is held so that light from the sun passes 
through it onto a clean sheet of white paper, does 
the light seem to come to a point? Does it seem to 
spread over an area greater than that of the lens? Is 
there no apparent effect? 


The children were encouraged to write out their 
own findings on the experiment sheet and to draw 
and write their own conclusions; most, it appeared, 
did. After some time was allowed for this work 
(there was additional material on the sheet to 


266 


the interest and time of the able 


pupils), the group was gathered together for dis- 


absorb more 


cussion. 


The children soon concluded that, as light went 
through the lens, the rays were bent toward the 
center of the lens. It occurred to some pupils that 
the light rays which streamed through the windows 
were parallel and were not bent in passing through 
the glass. After some consideration of this additional 
evidence, it was concluded that the explanation of 
this apparent paradox lay in the fact that the lens 
had a curved surface while each window pane had 
two flat surfaces. From this consideration the class 
generalized that when light passes from one medium. 
to another, under some conditions, the light rays 
are bent; it is possible to control these conditions. 
The teacher was then able to guide the children to 
a realization of the great possibilities opened after 
it had been determined that we can manipulate 
light rays by the use of variously shaped pieces of 
glass or plastic which we call lenses. 

It would seem that an assignment to make a pin 
hole camera was advisable at this time, but this 
assignment was not made. Many of the children had 
made such a camera in the lower grades and many 
of them had heard a good deal concerning this 
instrument. Several boys and girls volunteered in- 
formation and were able to explain the construction 
and operation of a pin hole camera. During the 
discussion, this question was raised: “If a pin hole 
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camera works, why go to the expense of putting a 
lens in a camera?’’ One boy was quick to point out 
that a pin hole admits a very small amount of light 
and therefore permits little effective use of the 
camera, while a lens allows a great deal more light 
to enter the camera and consequently permits far 
more effective use of the camera. 


The foregoing detailed description of the method 
of teaching which we used need not be continued; 
this example will suffice to indicate the inductive 
approach which was the basis of our method and 
which proved most successful throughout this and 
other courses. Children thoroughly enjoy gathering 
evidence, drawing and testing hypotheses, and talk- 
ing over their results among themselves. The con- 
clusions drawn by one child may be faulty and 
often are, but those drawn by a group of children 
working within the limitations of their equipment 
and experience, and under expert guidance, are sur- 
prisingly sound. It hardly need be pointed out that 
the training children receive in observation, record- 
ing, and testing is invaluable. 


It might be well to speak briefly of the darkroom 
at our disposal. It was small and had a minimum 
of equipment: three trays, two ferroplates, a con- 
tact printer, a print washer, and a mediocre enlarger. 
The enlarger was once worth about forty dollars; 
a second hand one in as good condition could be 
bought for considerably less. Apart from the en- 
larger the equipment could be purchased new for 
about fifteen dollars. 


Group Work 


The whole group of pupils and nine student 
teachers was broken up into smaller working groups 
so that only a small number was in the dark room 
at the same time. Other activity work occupied the 
groups who were not in the darkroom at the time. 
One group worked on a class newspaper, another 
worked on a mural, and still others went out into 
the community for pictures of special interest. It 
was so arranged that each person had an opportunity 
to work in the dark room several times each week. 
Both the pupils and the student teachers were 
taught to make contact prints and each was afforded 
enough practice to be able to turn out an acceptable 
print from a fairly good negative. After experience 
had been gained in contact printing, the group went 
on to enlarging. This proved the most fascinating 
aspect of our efforts to many of the children and to 
some of the adults. 


Because we had only one tank in which to de- 


velop all our negatives, this work demanded much 
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time. As a matter of fact, many of our negatives 
were developed in the afternoon when attendance 
was purely voluntary. It must be said, though, that 
by thus giving the children enough time to work 
carefully, practically no exposed film was spoiled. 
It became quite evident that children of junior high 
school age can follow directions well enough and 
are also imaginative enough, to do very creditable 
work in photography. 


A Tool of Science 


Once the study of photography was launched, the 
children were led to a new concept: “Now that you 
have learned a little about photography you know 
a new tool of science, a new way to tell about some- 
thing. How can we best use this way of telling about 
things during this summer?’’ The result of the sub- 
sequent discussion indicated that the group felt that 
we should study our own community and that it 
seemed better to go out into the community to get 
pictures rather than to try to photograph evidence 
within the school. After this general pattern had 
been established, the group broke up into five 
smaller groups who then met separately to outline 
practicable approaches to some problems in the 
community. 


When the whole group had convened once more, 
the ideas from each of the smaller groups were writ- 
ten on the board and it became evident that a 
common thread of thought ran through the -ideas 
presented. This was not entirely coincidental; there 
had been a spectacular flood in the area just two 
months previously and there were still many signs 
of destruction to be seen and photographed. Many 
of the questions raised dealt with flood control, 
soil conservation, property conservation, and so on. 
The group determined to study flood control and 
water conservation first and felt that the answers 
to many of their questions could be found by study- 
ing the remains of a dam which had been destroyed 
at the conjunction of the Blue Earth and Minnesota 
Rivers. As a matter of fact, the remains of the dam 
presented a real problem to the city. The dam had 
been built some years before for scenic purposes 
and some landowners along the river felt that it 
had done more harm than good. These people and 
some others wanted the remains removed; still 
others believed that it was more desirable to restore 
the dam. 


As part of the preparation for a trip to the dam, 
the teacher arranged the questions raised by the 
children concerning the problem so that their an- 
swers would lead to other questions and ultimately 
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to broad concepts of the effects of running water. 
These questions comprised a second experiment 
sheet, a copy of which was given to each pupil and 
student before the group left the school. 


At the site oi the dam, the children were inquisi- 
tive and active. Each child had a camera or the 
privilege of using one and each had the opportunity 
to take several pictures. 


For the most part, the negatives exposed on this 
first trip were taken to commercial firms for de- 
velopment. The mistakes made by novices in print- 
ing mean only a waste of paper but mistakes made 
in developing negatives mean that the image im- 
posed on the film is destroyed and, of course, the 
pictures are lost. After the children had obtained 
their developed negatives, they could hardly wait 
to get into the darkroom and make prints. Each 
was exceedingly proud when he was able to take an 
acceptable print home to his family and say: “This 
is a picture I made. It shows the debris piled up 
against the Sibley Park Dam.” Some of the pictures 
conveyed the impression of the ruined dam so well 
that a group determined to paint a mural to express 
the experience more abstractly. This project in itself 
took up much of the time of some pupils for the 
rest of the session but the result was an achievement 
which, we felt, was worthwhile. 


Project Conclusions 


Much evidence concerning the effect of running 
water was presented by the children both through 
words and pictures. From this evidence, and the 
discussion it brought about, the boys and girls 
reached conclusions which were 
follows: 


essentially as 


Rivers always carry some sediment, but more sedi- 
ment is carried by rivers in flood stage because the 
rivers eat more deeply into their banks and swiftly 
moving water can carry more sediment than can water 
moving at a moderate speed. As the flood recedes and 
the water moves more slowly, some of the sediment 
is deposited. This means that good farm land may 
be carried away from the farms and deposited where 
it is in itself destructive. Since water which is made 
to move more slowly by an obstruction such as a dam, 
deposits some of its sediment, the dam in question 
caused the river to raise its bed immediately upstream 
from the dam and this possibly contributed, to some 
small extent, to the flood damage. More serious, per- 
haps, was the fact that the superstructure of the dam 
(a walk built over it with steel railings on each side) 
trapped much of the debris and, in reality, thus built 
a much higher dam. 


Pictures of the partially destroyed walk and of 
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the great tree trunks and other large objects piled 
against the wreckage were good evidence to support 
the conclusions which had been reached. 


The study of soil and water conservation which 
was based on the evidence supplied by the excur- 
sion to the dam and the surrounding area was fol- 
lowed by a similarly conducted study of property 
conservation. There were many houses and streets 
in the city which yet showed signs of flood damage 
—eroded yards, caved-in basements, and collapsed 
pavements. Of course, these objects lent themselves 
to pictorial treatment but, beyond that, the pictures 
of them which were made produced evidence to 
answer some questions and to raise still more. As a 
result of this study, a delegation of children visited 
the Municipal Building and interviewed the mayor 
regarding the cost of rehabilitation, the aid granted 
by the state and federal governments, and the part 
played by the Red Cross, the Salvation Army, and 
other such agencies. 

In the five weeks available there was opportunity 
to use only a small fraction of the great number of 
ideas brought forward by the children. One unit on 
human conservation which would have included a 
study of sewage and garbage disposal, the hospitals 
and clinics, and the safety program of the city was 
hardly touched. Similarly wild life conservation, 
both plant and animal, offered a very attractive 
field for study through photography. 

During the last day of school the boys and girls 
were shown the motion picture “Near Home” 
(IFB)—the story of a group of boys and girls in 
an English school who went out and made a study 
of their city of Bishop Auckland. Our pupils were 
able to see many parallels between the situation in 
our school and that of the school in England. In 
each case the pupil was given the opportunity to 
go out of the school building and find evidence for 
himself, to report this evidence, and to draw con- 
clusions. There were differences, too. The English 
children presented their result as a bulletin board 
exhibit; our children presented theirs in pictures 
and in a newspaper. The English school is in a 
center where recorded history goes back 2000 years 
while our pioneer days are scarcely a century be- 
hind us; yet each locality tells much to him who 
takes the time to study what is presented. 

In a discussion after the film, a student teacher 
asked the group if they, the pupils, preferred the 
way of learning which they had experienced during 
the summer or the more conventional methods. One 
boy was heard to whisper scornfully to his neigh- 
bor, “What a stupid question!” 
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DEMONSTRATION TO SHOW 
Action of the Valves of the Heart 


By DANIEL S. THORPE* 
Washington High School, Atlanta, Georgia 


the valves of the heart can be 
vividly demonstrated by the construction and use 
of a moderately simple apparatus. Plastic tubing 
is easily handled since it can be sawed, shaved, or 
glued. A plastic known commercially as “acetate 
butyrate”’ is very easily worked, and can be fastened 
together by the use of ethylene dichloride. This par- 
ticular plastic can be bent into various shapes by 
using either hot sand or hot water, or by heating 
above an open flame. 

A plastic (2'4 x 3”) closed at one end 
with a round window (sheet plastic) is placed in 
the open left auricle, and another tube (114 x 3’) 
in the aorta of a large beef heart. A tube (1% x 21”) 
attached to a large rubber bulb is inserted in the 


The action of 


tube 


cavity of the left ventricle through its apex. The 
other end of the tube carries a small electric lamp, 
well insulated, to illuminate the interior of the left 
ventricle. A 7-watt lamp is sufficient to show through 
the translucent valve leaflets or cusps in both the 
interior of the auricle and the aorta. Each plastic 
tube (with window) has a side tube ("4 x 2”) con- 
nected by rubber tubing to an aspirator bottle (for 
pressure) suspended above the heart. The plastic 
tube (with window) tied into the auricle is con- 
nected to a rubber tube at the bottom of the bottle; 
the plastic tube (with window) tied into the aorta 
opens at the top of the bottle. A Y-tube is inserted 
in the rubber tube at the bottom of the bottle. One 
end of the Y-tube the side tube 
projecting from the cylinder (with window) in the 
auricle. The other end of the Y-tube is connected 
to a side tube projecting from the plastic tube carry- 


is connected to 


ing the rubber bulb. A cylinder enclosing a one-way 
valve is inserted in the latter tube leading from the 
Y to just in front of the rubber bulb. Check all 
connections and make certain the two cylinders with 
windows are tied securely. The heart is placed in 
a shallow pan to catch the water in case of leaking. 

Water is poured into the bottle until the entire 
system is filled. A moderate supply should be left 
in the bottle. Alternate compression and release of 


* Mr. Thorpe paper was entered in the 1952 NSTA-ASM Awards 
for Teacher ontest The judges selected it for Honorable Mentior 
recognition. Mr. Thorpe gave this demonstration at a ‘‘Here’s How I 
Do It ession of the NSTA Regional Conference held in Atlanta 


Georgia, Octobe 16-18 
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the rubber bulb will imitate the action of the left 
ventricle. The action of the valves will be seen 
through the windows as the pressure of the water 
rises and falls. 





“Of all the complementary parts of a lesson in 
science .. . there is nothing of so vivifying an effect 
and abiding appeal, nothing which so differentiates 
the lesson from others in the curriculum, as the well- 
planned, well-performed experiment. For it quickens 
thought, invites discussion, and suggests the next 
step in the investigation.” 


G. Fowles, Latimer Upper School, Hammersmith, 
London, in Lecture Experiments In Chemistry. P. 
Blakiston’s Son & Co., Inc. 1937. 
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READY SOON 


SCIENCE IN EVERYDAY LIFE 


Opourn, Heiss. MONTGOMERY 


A New High School General Science Text 
Some outstanding features: 


@ The emphasis on problem solving and problem-solving techniques, which help students to 
develop the scientific attitude and skill in the use of the scientific method. 


®@ The inclusion of scientific problems of practical and social significance, which lead students 
to the realization that science vitally concerns their own everyday lives and well-being. 


@ The organization of the text into twenty-seven chapters and one hundred and two short prob- 
lems, which make it easy for students to comprehend and for the teacher to administer. 


@ The easy vocabulary and simple sentence structure, which permit students to give all their 
attention to learning new concepts without the handicap of real or imagined reading difficulties. 


D. VAN NOSTRAND COMPANY. INC. 
250 Fourth Avenue New York 3, N. Y. 








LET PUPILS USE THEIR SCIENCE... 


With the Basic Studies in Science Pro- 
gram, pupils use the method of science 
in thinking their way through prob- 
lems and in applying science facts 
and principles to their everyday living 





GRADES 1-3 Picture-method techniques develop concepts on a simple obser- 
Look and Learn, All Around vationai -vel and help pupils take the first steps in acquiring 
Us, How Do We Know? science-thinking skills 

GRADES 4-6 The problem method, emphasizing first-hand experiences, is 


Discovering Our World, used to develop these learnings and skills further and to guide 
Books One, Two, and Three boys and girls in applying them in everyday situations 
GRADES 7-9 Methods and new techniques enable every pupil to participate 
Science Problems 1,2, and3 in science. Easy reading, experiments, illustrations, study 
helps, work together to develop science understandings to use 
in day-by-day living 


SCOTT, FORESMAN AND COMPANY 


Chicago 11 New York 10 Atlanta 3 Dallas 2 San Francisco 5 
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The Problem of the Periodic System 


By OWENS HAND BROWNE 


Professor of Chemistry, St. Mary’s School and Junior College, 
Raleigh, North Carolina 


ince the days of Débereiner, Newlands, and 
- Mendelejeff, scientists have engaged in the 
fascinating pastime of marshaling the atoms. The 
resulting forms of the periodic table have been about 
as numerous as the contestants. The elements have 
been arrayed and displayed in ranks and files, rows 
and columns, families, groups and subgroups, short 
periods and long periods, rectangles and triangles, 
concentric circles, inverted pyramids, and ever- 
ascending spirals and figure eights. 

Each of the published tables has its good points 
and bad, its advantages and defects; but to date 
none has proved to be really satisfactory. A study 
of many of these tables has led the author to the 
conclusion that students of the matter have been 
hampered by the adoption of several false premises. 
Among these may be mentioned the following: 


1. Atomic weights shall constitute the basis of 
the arrangement. 

2. The periods shall be of equal length, giving a 
rectangular table. 

3. Each period shall begin or end with a rare gas. 

4. Helium is a member of the family of rare gases. 


In constructing the accompanying table, three 
rules are followed: 


1. The elements shall be arranged in the ascend- 
ing order of the atomic numbers. 

2. The lengths of the periods shall be determined 
by the Rydberg Series, 2n’. 

3. There shall be two periods of each length. 


As far as the first two rules is concerned, this 
table does not differ from the Thomsen-Bohr table. 
However, it is the third rule which provides the key 
to the solution of the problem. 

An examination of this table shows that it has 
most of the advantages of other tables. The order 
of atomic numbers is followed exactly and the con- 
ventional periods and families appear. The table is 
flat, not three-dimensional. Although not as compact 
as a modern Mendelejeff Table, it is no more ex- 
tended than the Thomsen-Bohr Table. In fact, this 
table closely resembles the Thomsen-Bohr Table 
except for the fact that the periods end with the 
alkaline earths instead of the rare gases. 
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Let us continue an inspection of this new table 
to see wherein it differs from others: 


1. We note, first, that the arrangement of the ele- 
ments is mathematically precise in numerical order 
and placement. By following the three rules, one 
may place the elements in their correct places with- 
out exception. There is no jumping from column to 
column or row to row. 


2. This table, unlike most other tables, is neither 
rectangular nor triangular. Its shape, as one may see 
by inspection or determine from the Rydberg for- 
mula, is parabolic. 


3. The table is divided into sections by vertical 
lines which mark the beginnings of the periods of 
different lengths. These lines separate the families 
into lots which, as is the custom in classifying 
families, we shall call “orders’’. The orders are num- 
bered as they appear and run from right to left. 
As we shall see later, this classification by orders 
has an important significance from the standpoint 
of atomic structure. 


4. The families are numbered in the order Of their 
appearance. The families do not fall into numerical 
order but within the respective orders they run 
numerically from left to right. 


5. The periods are numbered in the order of their 
appearance. Here we note an important difference 
from other tables. Except for elements in the first 
order, all elements belong to the period next higher 
than those in which they are ordinarily placed. For 
example, the elements boron through neon are 
usually placed in the second period, whereas we 
see that they actually belong to the third. 

6. This table settles the classification of certain 
elements. It shows definitely that magnesium belongs 
to the calcium family, not the zinc family. It shows 
that cerium is a rare earth and that, contrary to 
custom, lanthanum is a rare earth while lutecium 
is not. It proves, as has recently been suggested by 
various workers, that the trans-radium elements 
constitute a new series of rare earths. It shows that 
the neutron and the alpha particle do not belong 
in the table. Finally, strange as it appears, it in- 
dicates that helium is not a member of the family 
of rare gases. 
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7. Let us consider, from the standpoint of atomic 
structure, the significance of the four orders of ele- 
ments. Luder’ and, later, Babor* have constructed 
tables on the basis of the “differentiating electron’”’. 
In their tables, the elements are distributed be- 
tween three sections according to the energy level 
taken by each added electron as the atoms of the 
successive elements are “built up” by the addition 
of new elementary particles. An examination of the 
table of electron distribution® will show that a some- 
what similar relationship exists in the present table. 
It will be noticed that, except for irregularities 
caused by valence changes, all of the elements in 
any order differ in electron distribution from other 
members of the same order and period by the num- 
ber of electrons in the same energy level. 


8. Heretofore, the family of rare gases has usually 


been considered to mark the border of the table. 


1 Ludor, W. F., Jour. of Chem. Education, 20:21. 1943 

2 Babor, J. A., Basic College Chemistry, Thos. Y. Crowell Co 
New York. (1946) 

3Getman and Daniels, Outlines of Physical Chemistry, Seventh Edi 
tion, 639, John Wiley and Sons, Inc., New York. (1946) 
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Note the new position of these elements. The family 
now serves as the backbone of the table, separating 
the most active metals and nonmetals, while its old 
place is taken by the alkaline earth family. Why 
should the alkaline earth elements serve to terminate 
the various periods? A study of the table of electron 
distribution shows that in each of these elements 
the electrons have a symmetrical distribution be- 
tween the various energy levels. This is not the case 
with any other elements. It appears then that each 
period is ended, not by an element whose outer 
electron shell is complete, but by one whose electrons 
are symmetrically distributed. 

As is often the case, the simplest solution of a 
problem seems to be the best. The Periodic Table 
constructed entirely on the Rydberg formula ap- 


pears to be superior to any other. 
the problem, not the recitation or laboratory exe! 
cise, is the logical and practical unit of instruction, as it 


should be. The aim of the student should be to arrive by 
correct scientific thinking and experimenting at the solution 
of a significant problem.” 

George R. Twiss in Principles of Scientific Teaching, The 
Macmillan Co., 1917 
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] “Resourceful Techniques in the Teaching of 
_A nnouncement Conservation” 


Panel Members 
Illinois—Robert Smith, DeKalb Township 
CONSERVATION EDUCATION ae = 
Michigan—Betty Wheeler, Mt. Pleasant 
WORKSHOP Ohio—Robert Finlay, Ohio Dept. of Education 
Indiana—Prevo Whittaker, Indiana University 
Wisconsin—Bernard Wieval, Wisc. State Col- 








In connection with the annual meeting of the Central lege 
Association of Science and Mathematics Teachers, the 
National Association of Biology Teachers and CASMT 2:45-4:30 p.m. Conservation Work Conference 
are co sponsoring a workshop on conservation educa- Part I 
tion in Chicago, Illinois, November 28, at the Edge- 
water Beach Hotel. All persons interested are invited to 1. Objectives of NABT Conservation Project— 
attend. The program is as follows: Richard L. Weaver 
10:30 a.m. General Session of Biology Section and 2. Progress Report of State Chairmen from IIL, 
Conservation Section. Chairman—Ruby Fremont Ind., Ohio, Mich., and Wisc. 
“The Ecology in Conservation’—Howard H Part Il 


Michaud, Purdue University 1. Development of Plans by State Work Groups 


11:00—12:00 Panel discussion led by Richard L. 
Weaver, University of Michigan, Project 
Leader, Conservation Project of NABT. 


2. Report of Work Groups 


w 


. Summary—Howard H. Michaud 
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SOME PROBLEMS OF 
SECONDARY SCRIOOL CHEMISTRY 


By CARROL C. HALL 


HE GROWTH of man’s knowledge is never 

static. This is particularly true of our physical 
world in the study of which chemistry looms large. 
Consequently, the presentation of material in this 
field at the secondary school level, along with the 
organization of the subject matter, must be re- 
viewed at regular intervals, else instruction falls 
behind in maintaining pace with the modern trends 
of scientific thought. 

The rapid advance of scientific thought: both in 
its qualitative and quantitative aspects has been 
accelerated in the last decade. The new develop- 
ments place a great burden on the conscientious 
worker in this field, who as an instructor of our 
youth is faced with a terrific and almost overwhelm- 
ing responsibility. 


Background 


In 1937 the author reviewed a large number of 
then-existing high school textbooks in chemistry, 
studying their organization and incidentally observ- 
ing their subject matter content. That study, cover- 
ing a twenty-year period of textbook publication, 
revealed that the content of subject matter had 
changed but little during that interval, the most 
noticeable influence appearing to be that of the 
educators, changing organization from the tradi- 
tional chapter presentation to that of unit organi- 





Mr. Hall is teacher of chemistry in the Spring- 
field, Illinois, High School; he is a veteran of 
many years experience. He has been a student of 
the organization and presentation of high school 
chemistry and in this article gives us the benefit 
of his experience, inquiries, and recommendations 
on a wide variety of problems. His emphasis on 
the textbook in chemistry probably stems from 
the fact that his experiences have led to services 
as an editorial consultant on two textbooks and 
as. co-author of a laboratory work-guide, as well 
as his recognition of the fundamental importance 
of the text in most courses as conducted today. 

Mr. Hall was a Westinghouse Fellow at Massa- 
chusetts Institute of Technology the summer of 
1952. This paper was originally prepared for 
presentation to the entire group of MIT Fellows 
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zation with the units covering larger areas of the 
subject matter. 

The 1937 study was reported in the Journal of 
Chemical Education and several other science educa- 
tion periodicals. 


Recent Developments 

Should an investigation be conducted as of today 
repeating the 1937 study, it is evident that there 
would be a dramatic change in the high school texts 

both in format and subject-matter content and 
organization—of rather striking proportions. 

Then, too, there has been a dramatic attempt to 
present the newer ideas of atomic structure, radio- 
activity, electrochemistry, periodic table, etc., in 
these books and to develop them for the mass edu- 
cation of youth of high school age. 

The typical high school text is rapidly becoming 
encyclopedic in nature. The fact is that they are 
continually added to and there is reluctance to (or 
fear of) eliminating previously presented material 
from the contenis. 

The earlier drive to section off the subject matter 
into large, basic units has broken down, although 
the “unit” appears to stay. High school chemistry, 
unlike physics, has never been developed along the 
lines of basic areas of instruction; i.e., mechanics, 
heat, sound, light, electricity, and magnetism. 

Without these basic areas of presentation and 
organization (of course, inter-related by the very 
nature of science) the teaching of high school chem- 
istry is handicapped, the students confused. 


Question 

The fundamental question is: Can we develop 
these broad areas of study, necessarily few in num- 
ber, for the proper presentation of secondary school 
chemistry. It is an organizational problem of some 
magnitude beset with a large number of factors that 
militate against the idea. 

It is the purpose of this discussion to check some 
of the problems that must be considered and to 
attempt in some measure to find a solution. 


History 
Behind every existing textbook today there is a 
history. Somewhere in the past a college text was 
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rewritten to meet the needs of the secondary school. 
All subsequent texts show the influence of this back- 
ground. Today, however, there is evidence of a 
deliberate attempt to develop texts on new lines, 
eliminating to a large extent the college and univer- 
sity influences; to forego the historic or chrono- 
logical presentation of the subject matter and to 
emphasize the basic fundamentals characteristic of 
physical science and to exclude much of the descrip- 
tive material formerly included. 


Colleges Lead 

This movement in text revision is most pro- 
nounced at the college levels. There is good reason 
for this. College instructors, as a group, are less 
restricted in their work than are secondary schooi 
teachers. 

There are a number of limiting influences on high 
school instruction. The entrance exams, the accred- 
iting agencies cannot be ignored; and the publishers, 
who must protect their investments, will not be 
pushed too far from the conventional path. 

The average high school instructor has little time 
for “on the job” re-working of his instructional ma- 
terials. Chemistry may be but one of his subjects 
taught; and, in many cases, the background of the 
instructor is inadequate. 


Importance of Text 

Few secondary school teachers work from self 
prepared outlines; they lean on published textbooks. 
This is not only the easiest solution to their prob- 
lem, but lends authority to their instruction in the 
eyes of their pupils. Textbooks are in fact the 
courses of study prepared by outside hands. Teach- 
ing as now generally practiced has lost its profes- 
sional aspect of the past. Teachers are technicians 
—surface workers, instead of true educators steeped 
in knowledge that is presented with a background 
of philosophical understanding. 


Administrative Difficulties 

The growth of attendance under compulsory laws 
of pupils of secondary school age has witnessed the 
growth of a great managerial class called school 
administrators who control our schools. The idea 
of a teacher as a prime factor in the conduct of the 
school has slipped into the background. This has 
had disastrous effects on the presentation of the 
basic sciences. 

Instructors are today faced with the 60 
class period, the abolition of the 2-hour lal 
session, the interfering factors of the schoel progr 
which make secondary academic instruction difficult. 

In addition, the great growth of quasi-administra- 
tive deans, counselers and the like 


offices -~has 
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further shoved into the background the importance 
and weight of decisions made by faculty members 
who still cling to the old-fashioned notion that in- 
struction in the basic subjects is the real function 
of the school. 

Chemistry teachers are swamped with ill-prepared 
pupils, credit seekers, and a whole generation of 
children who have never had the thrill of real accom- 
plishment in the activities of intellectual discipline. 

Here again, it becomes increasingly important 
that inventory be taken to determine what is being 
done and why. The text, which is for most teachers 
the course of study, is perhaps the most important 
single teaching tool. 


Conflicts 


Thinking in the educational aspects of teaching 
secondary chemistry is extremely hazy. That con- 
fusion stems from several directions. First, from the 
chemistry teachers themselves; second, from the 
school administration; and third, from college in- 
structors. All groups are generous in their advice 
on the presentation and organization of the subject. 

Instruction varies widely for high school levels. 
It varies from a “‘consumer’’ course designed as a 
“catch-all” to specialized courses for college pre- 
paratory students and to instruction designed to 
train laboratory technicians. 

Most school courses are compromises designed 
to reach the average student—still too hard for the 
poorer ones and too simple for those of above- 
average intellect. Since this is true, the loss to this 
last group is a national tragedy. 


Philosophy 


Shall then the instruction as outlined by the text- 
book be directed toward the college preparatory 
student, taking the mine-run group as they come; 
or, shall it be designed to give the student a basic 
preparation for further study in the field? 

Shall it be assumed that what is good for the 
college preparatory student is also good for the 
non-college student? 

Shall we divide the classes into two distinct teach- 
ing groups? This is frequently tried, and in many 
cases runs up against almost impossible situations 
brought about in the organization of the school 
program. 

Plan 


For purposes of the present discussion, let it be 
assumed that the chemistry course is for college 
preparation; that the student group is selected; and 
that the course is preceded by one year of high 
school physics and by three years of high school 
mathematics. 
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Under such a program the high school textbook 
could be severely revised and there would be in 
effect a reorganization and a new presentation of 
the subject. 

Under such a program there could be a minimum 
of three units per semester or six in one year of 
study; or a possible maximum of four units of study 
per semester and a total of eight for one school year. 

These major areas of study could be planned to 
coincide with the typical school schedule; i.e., the 
five-day week; the one-hour period; and accommo- 
date the usual run of interferences and holidays. 


Material Eliminated 


It would seem logical that under such a program, 
detailed study of the metric system, the gas laws, 
and extensive reviews of density, specific gravity, 
and similar physical properties could be reduced 
and such ideas used only in their direct application 
to chemical phenomena. 

Serious consideration would be given to leaving 
out considerable amounts of descriptive material 
(the detailed study of various members of the period 
table and the related compounds of common chem- 
ical elements). While considerable time is now con- 
sumed in studying representative elements from the 
periodic table, more time could be spent in the study 
of the table itself and in its use as a chemical tool. 

The traditional high school textbook gives a great 
amount of space to the historical aspects of chemis- 
try. High school pupils are not historically minded; 
historical appreciation comes with maturity. Conse- 
quently, the present outline texts are popular with 
the students, inasmuch as they eliminate the his- 
torical material. The history of chemistry is impor- 
tant to the instructor who can use it to point up 
certain discussions and demonstrations, or is valu- 
able for student project work if any is done. There- 
fore the new proposed course of study (or text) will 
abandon the chronological-historical aspects of the 
study. 

Also to be eliminated are the consumer and indus- 
trial chemistry items as major aspects of the pre- 
sentation. These aspects of chemistry serve only to 
point up the study—and stem mainly from the 
qualified instructor; they are not the end in them- 
selves. Only as the students disesver the consumer 
and industrial applications themselves as_ inci- 
dental to their basic study do such items become 
meaningful. 


Material to Be Added 


There is no question that the slant of the new 
approach to secondary chemistry must be in the 
merging of the two sciences, physics and chemistry. 
The line of demarcation is purely an arbitrary one. 
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Yet, the idea of a course in physical science is ob- 
jectionable as it requires generalized thinking which 
is possible only with the background of more iso- 
lated information and facts. Current courses in high 
school physical science, usually given in the upper 
two years, fall far short of what is actually needed. 

There must be far greater inclusion of the mathe- 
matical concepts and interpretation of chemical in- 
formation. No one will argue the fact that increasing 
attention must be paid to atomic structure from the 
thoroughly theoretical point of view. 

Electrochemistry must loom large in such study, 
as well as all phases of the study of solutions. Mod- 
ern concepts of ionization, equilibrium, and acids 
and bases must be introduced. 

The use of mathematical expressions should be 
stressed and a definite follow-up given to the pre- 
vious training in this field. 

While the foregoing list is not complete, it does 
serve to illustrate the type of work that must be 
done. A course of the general nature of that de- 
scribed should replace the conventional first year 
of chemistry in the secondary school as an integral 
step in the whole line of chemical education—an 
idea not now commonly in vogue. 


Continuity 

Lacking at present there is the continuity of idea 
in the presentation of secondary chemistry that is 
essential for a well-integrated basic course. This is 
the result of a sampling process that takes place in 
the building of the text; the whole comprehensive 
field of chemistry is sampled to the detriment of its 
organization at the secondary level. 

A continuity of ideas—in mathematical expres- 
sion, in nomenclature, and, above all, in the discus- 
sion of relationships of basic ideas—is absolutely 
essential. This can only be achieved to any degree 
of success by first arriving at a fundamental point 
of view, in harmony with modern chemistry at the 
higher levels, and then setting about to achieve that 
end. 

A typical problem to be met with in this phase of 
the work would be the definition of an element in 
terms of atomic structure. The current practice is to 
give an out-dated definition or to give two defini- 
tions, one early in the course and one somewhat 
later. Oxidation and reduction may be well con- 
sidered in this light. 


Atomic Structure 
The place of instruction in the modern atomic 
theory is one of concern at the present time. Fre- 
quently it is treated somewhat as an appendage to 
the more classical presentation, or is developed as a 
( Please 


continue on page 287 ) 
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Elementary Science Can Be Dramatic 


By CAROLYN NUNN 


Duarte School District, Glendora, California 


SCIENCE can be dramatic and it has a high enter- 
tainment value. Science experimentation holds as 
much attraction as magic out of a hat. Probably 
for the same reason. Something happens, and we 
like to watch phenomena either to be mystified or 
instructed. 

In the case of science, interest and entertain- 
ment prevail. This interest was the basis for a pro- 
gram presented by a seventh grade class to their 
schoolmates and patrons of the Duarte School Dis- 
trict. They took teakettle, candle, bottles, soil, tin 
cans, electric plate, and sundry school-made scien- 
tific equipment into the auditorium. A well-planned 
framework of explanation and running comment 
accompanied the scientific experiments the children 
performed on the stage. 

This dramatic presentation of science was the 
culminating activity of a social studies unit on tex- 
tiles covering a semester’s study. Science and music 
that were unit correlations served as the dramatic 
framework and emotional appeal of the program. 
They supported interest in a rather long presenta- 
tion of factual material gathered in geography, 
history, related arts, conservation, health implica- 
tions, problems of workers and manufacturers, pro- 
ducing, processing, and transporting—i.e. all the 
ramifications of a half year’s study of the textile 
industry. 

To avoid being a rehash of a unit on textiles this 
article will be confined to the part science played 
in stimulating and holding interest. The science 
experiments fell naturally into two groups. One 
group dealt with fabrics and their processing. The 
other dealt with soil as the support of all living 
things. The entire program was hinged on these two 
basic divisions since the class chose the science 
aspect as the mainspring of their program. 

Two chairmen led round-table discussions based 
on the reports pupils had prepared in their social 
studies class. All factual information was divided 
on the basis of its relation to the practical science 
of textiles or the conservation angle of soil as the 
support of ull human activities. 

Since they were presenting reports for an audience 
the pupils decided to be more formal than they had 
been in the classroom. This was because no one 
wanted to be caught in a fumble when the con- 
versation ball was tossed to him. Consequently a 
script was worked out so that integration was estab- 
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lished between the discussion and the experiments. 
So closely planned was this correlation that there 
were even experiments within experiments! 

Letha Springer’s committee performed two groups 
of experiments dealing with tensile strengths of 
various yarns and with dying and fading tests of 
materials and colors. A display of the results of 
burning tests also held the attention of the audience. 

Ralph Cesena and Rosie Ybarra demonstrated 
that thickness of yarn is not always a criterion of 
its strength. By pulling on yarns of different twists 


Using easily constructed equipment, Bill Biller and Ronald Schlax 
produce artificial rain and show its effects upon unprotected soil. 


Photo by Vee LeDuc 
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Donna Mae Wilkinson and Nadine Knight perform a simple 
experiment to show the effect of sudden temperature change in 
glass. Note the improvised “lab table’’ they are using. 


they were able to show that tight twists are stronger 
than larger loose twists. 

Nicky Poupon and Bethany DeBow further 
demonstrated this point by adding weights to sus- 
pended yarns. The breaking points helped establish 
some of the facts a committee was presenting on 
problems of cloth manufacturing. 

Aurora Garcia and Kenneth Saunders told about 
the dyeing and fading of cloth. Much of this experi- 
ment depended upon quick showing of samples as 
time is required to dye and fade cloth. 

Chairman Mary Patzer opened the way to the 
second group of experiments. The first experiment 
dealt with the making of soil. The ingredients of 
good soil were mixed in full view of the audience. 

Interrupting this procedure in the strategic part 
of the discussion, Donna Mae Wilkinson and Nadine 
Knight amplified the facts on formation of soil by 
demonstrating the effect of extreme changes of 
temperature. A teakettle was steaming on the electric 
plate plugged in the front of the stage. This boiling 
kettle had been an interest holding prop throughout 
the program. Donna Mae carefully poured water 
over the ice filled bottle that Nadine held over a 
pyrex pan with metal tongs. The splintery sound 
carried in the auditorium. 

Bob Ferro then continued the soil mixing ac- 
tivity. Equal amounts of different grades of dry 
soil were put in flower pots that were set in glass 
jars. Equal amounts of water were poured into the 
flower pots. Attention was called to the relative 
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amounts and rates of seepage. The glass jars easily 
exhibited the amount of water that seeped through. 

Next the experiment was repeated by pouring 
equal amounts of water into the flower pots again. 
Conclusions were pointed out as the audience ob- 
served the rates and amounts of water seepage 
through moist soils of different kinds. 

Two boys provided ingenious scientific experi- 
ments to show erosion, its action, and prevention. 
In order to perform this experiment Bill Biller used 
a board about twelve inches wide by sixteen inches 
long. He nailed half inch strips on the two sixteen- 
inch sides and across one other side. It looked some- 
thing like a smooth washboard. A lump of soil made 
of layers of small rock, pebbles, sand, and clay soil 
was put near the top of the board. 

This board was then inclined at a fairly steep 
angle. Tin cans with holes punched in the bottom 
provided rainfall. 

Erosion, canyon formations, and alluvial deposits 
were demonstrated as Bill and Schlax 
played Jupiter Pluvius. 

The remedy for the bad features of erosion was 
next demonstrated when Bill and Ronald repeated 
the experiment upon a piece of sod in the same posi- 
tion the exposed soil had occupied. 

What would have 
reports and a display of charts and handwork was 
turned into an action-centered series of explana- 
tions accompanied by experiments. Pupils in my 
class enjoyed performing the experiments repeatedly 
and it soon became evident that the audience would 
like to do the same. As they left the auditorium 
they looked longingly at 
the stage. 

As the performers cleaned up their science equip- 
ment they chuckled about how much at home a 
boiling teakettle, flower pots, a makeshift hillside, 
and tin-can rainfall can be on the stage. Science can 
be dramatic and even taken into the 
to instruct and entertain. 


Ronald 


otherwise been a series of 


the homely equipment on 


auditorium 





Biology Teachers: Have You Tried Insects? 


Many insect tissues are as representative as are those 
of mammals, and have the additional advantage of being 
unusually clear. Among the many we have prepared, we 


list the following: 


1. Spermatogenesis, Fat body, 


2. Oogenesis, Digestive mucosa, 


3. Striated muscle, Salivary gland, 
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4. Single neurons, Malpighian tube, etc 


THE AGERSBORG BIOLOGICAL LABORATORY 


Centralia, Illinois 
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Reproducthle Plaster Carte 
AS TEACHING AIDS 


By ALFRED B. BUTLER 


Assistant Professor of Physics and Education 


The State College of Washington, Pullman, Washington 


ow would you like each biology student in 
H your class to have a large model cell to 
study? Perhaps you would prefer a model of the 
cross section of human skin, or a cross section of 
a corn root tip, or a model of a glaciated valley, 
or the thermodynamic surfaces for water or carbon 
dioxide. Any of these, and many others, may now 
be inexpensively produced with the aid of a col- 
loidal rubber paint available at many hobby stores, 
or through inquiry to one of many a‘vertisers in 
Popular Mechanics or Popular Science. The rubber 
paint is used to make flexible molds from which 
any number of plaster-of-Paris casts can be made. 

Most teachers have seen molding sets that use a 
red rubber mold. These are used to produce plaster 
models of animals, figurines, and a large variety of 
knickknacks. With the rubber paint it is possible to 
produce such a mold of any number of objects 
which would be useful in the classroom. 

The usual procedure would be something like 
this. You, as a teacher, would like each student to 
have a model of the cross section of a living cell 
for study purposes. A pattern for the mold must 
first be made. This pattern may be made from wood 
or soap, but usually the ordinary variety of model- 
ing clay is most convenient. Care taken in produc- 
ing this original pattern will be repaid many times, 
for the rubber paint will reproduce faithfully all 
detail, including any careless fingerprints. 

With the pattern complete, you are ready to put 
on the first coat of pai Place the pattern on a 
piece of glass with the ‘etailed side up. Prepare a 
small paint brush—one-inch size is satisfactory 
by dipping it in motor oi} 
it and removing any excess. This oil layer reduces 
the tendency for the paint io adhere to the brush 
fibers. Brush a light layer of rubber paint over the 
detailed surface, taking care not to “brush in” air 
bubbles. Be certain that all parts of the pattern are 
“wet”? by the paint. The first coat may be thinned 
by adding a little distilled water to the paint in 
order to get better contact. The paint should be 
carried down the sides and outward on the glass 


‘ rubbing vaseline on 
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surface for about an inch. This lip or rim around 
the mold will add strength and may be used as a 
support for the mold when castings are made later. 
The paint must be dry before a second coat can 
successfully be applied. 

It is an excellent practice to rinse out the brush 
immediately, for the rubber begins to adhere within 
a minute or two. Careful washing in water will re- 
move the wet paint and prevent the collection of 
rubber on the bristles. That which may collect can 
be rubbed out of the brush by pulling the bristles 
through your hand. 

The second coat can be applied much thicker 
than the first coat, but care is still necessary to 
guard against air bubbles weakening the mold. 
Each coat may take from one to eight hours to dry. 
After the third coat has been applied, but while it 
is still wet and sticky, the paint should be sprayed 
with flock or dusted with fine sawdust. Flock is 
made up of very short lengths of rayon or cotton 
filaments which will adhere to a sticky surface, giv- 
ing that surface a felt-like appearance. Phonograph 
turntables are usually coated with flock. This ma- 
terial and an inexpensive, though unnecessary, ap- 
plicator are available at most paint stores or through 
Allied Radio Company, Chicago. The fine sawdust 


This picture shows the steps in making a cell cross section—the 
clay pattern, the rubber mold, and the plaster cast. 
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Model cross-section of a root tip. 


works very satisfactorily, however, and the author 
has used it rather than flock. This third coat 
strengthens the mold a great deal, but should be 
followed by a fourth coat, also flocked or sprinkled 
with sawdust, and a fifth coat to give it a final 
cover. Occasionally even more coats are desirable, 
and experience will be your guide. Usually the sides 
of the mold are weaker than you would expect. 
When this is the case, they allow the weight of the 
subsequent casting to bulge them out of shape. 
Extra attention to their thickness will result in 
much better molds and castings. 

After the mold is complete, it can be removed 
from the glass plate and the clay pattern. It is best 
to dampen the rubber mold slightly in order that it 
will not tend to vulcanize itself together if two parts 
should happen to touch. The mold can be peeled 
from the pattern, turned inside out if convenient 
and washed with water. 

Some large mclds may need outside support dur- 
ing the casting process which follows. If this is so, 
the mold with the pattern inside should be set in 
a convenient sized cardboard box, open side up, 
and plaster of Paris poured around the outside of 
the mold. This secondary mold may well be sepa- 
rated into two parts by cardboard dividers in order 
to make removal of the mold easier. After this sup- 
porting cast has hardened, the mold can be removed 
and the casting started. 

Plaster of Paris is mixed with water to the con- 
sistency of very thick soup and poured into the 
clean: rubber mold (supported if necessary). This 
mixing and pouring of the plaster of Paris must be 
done without delay for it will start to harden 
quickly. Allow the casting to remain in the mold 
until quite hard. Removal may be made easier if 
the rubber mold is moistened and a few drops of 
water placed between the casting and the mold 
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where it is first separated. Work the rubber mold 
from the casting and after it is washed clean in 
water, it is ready for storage or for reuse. 

The plaster cast can now be painted with water 
colors, varnished or lacquered and mounted. Some- 
times it is best to shellac the cast or give it an 
undercoat of white paint before coloring in order 
to seal the porous sections and make the color flow 
more evenly, in which case oil colors must be used. 
The casting may be drilled and mounted on metal 
rods set into a wooden base or wires may be set 
into the plaster at the back of the casting while it 
is hardening to form loops by which the cast may 
be supported. 

Care in producing the original pattern is most 
important and is apt to be the most tedious por- 
tion of the job. Usetul molds will accumulate, 
however, and in a few years an amazing variety of 
reproducible teaching aids will be available. Ob- 
viously more than one mold can be made from a 
pattern in order to expedite the subsequent cast- 
ing operation. 

Any scientific supply catalog will provide many 
ideas for possible castings. Many others will suggest 
themselves in addition to these, however. A model 
of a very young river valley and subsequent models 
of erosional phenomena may make general science 
or geography more interesting. The history of the 
formation of Yosemite National Park could be pro- 
duced by each interested child. In physics or math- 
ematics, any data which can be shown by a three- 
dimensional graph can be reproduced this way. 

Such modeling is not limited to school-produced 
patterns, however. Fossils and other material may 
be safely reproduced, using exactly the same proc- 
ess. There is little danger of injury to the fossil if 
it is in relatively nonporous material, so the sepa- 
ration of the rubber mold Schools 
could exchange plaster replicas of their best fossils. 


will be clean. 


A completed cast of a model of an enlarged cross section of 
human skin. 
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Classroom Ideas 


Physics 


Modified Pascal’s Paradox Apparatus 


By JOHN WALTERS, Browne and Nichols School 
Cambridge, Massachusetts 


With the simple apparatus pictured here it can 
be demonstrated that force on the bottom of a con- 
tainer is a function of area and depth, independent 
of the weight of liquid above. 

A rubber stopper with 





. a hole of about 16 mm. 
diameter bored through 

A its center is inserted into 

” a glass tube 3 to 4 cm. 


ch —— Weiewr Hover ° 
long and about 4 cm. in 


diameter. A piece of glass 
tubing 16 mm. in diam- 
eter and 30 cm. long is 
put through the stopper 
until flush with its lower 
This system is 
clamped to a ring stand. 
pulley is fastened 
the long tube in 
a position that a 
oe heavy thread will pass 
| _— ™ straight _ down from its 
| circumference through 
— the tube. This section of 
thread is passed through a 5 x 5 cm. plastic plate, 
and knotted above and below with a few inches to 
spare. A stiff paper cup, or any fairly light con- 
tainer of about 200 ml. capacity, is hung from the 
thread. A hook for weights is fastened to the other 
end of the thread hanging over the pulley. 

In use, the hook is weighted enough so that the 
container when almost full of water will just over- 
balance it, causing the plate to drop away from 
the cylinder. The amount of water required is meas- 
ured out of a graduate. Then, with the container 
empty, water is poured from the graduate down 
through the thin tube into the space above the 
plate. When a certain level is reached the plate 
will break loose; at that point the force on the 
plate is approximately the same as it was when the 
plate was pulled away by water in the container. 

The difference in the two quantities of water can 


—_ — GLASS Tube 


RUBBER STOPPER : 
side. 
l—— Giass Crider 


PLASTIC PLATE A 
above 
such 
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be very great, depending on the dimensions of the 
apparatus, which in our case was determined by 
tubing we had on hand. Conceivably, several setups 
could be constructed to show the effect of variation 
in surface area versus depth. It would of course 
be possible to make an apparatus requiring much 
greater quantities of water above the plate than in 
the cup. 

Leakage between plate and cylinder and around 
the knotted thread can be minimized by the use 
of stopcock grease. The plate need not be plastic. 


General Science 





More PHIZ in the Physical Sciences 


By J. EDGAR MORRIS, Brown Community 
High School, Atlanta, Georgia 


Sometimes it is well to begin by defining words. 
Let us have no one get the idea that by phiz we 
mean letting the students’ interest in the physical 
sciences, chemistry and physics, fizzle out. This is 
what we would like to prevent. I feel that one way 
to stimulate interest in these subjects is to utilize 
experiments and demonstrations that will arouse the 
students’ curiosity. Most of us would agree that 
another way is to relate these subject areas of 
science to the students’ everyday life experiences. 

Here is a very simple experiment using readily 
available materials, that may be used for either of 
the following purposes: (a) to introduce the stu- 
dents to a study of CO, gas; (b) to demonstrate 
the principle of the foam-type fire extinguisher. We 
have here baking soda (NaHCO,), Dreft washing 
powder, hydrochloric acid (vinegar could be used 
as a substitute), and an indicator, methyl orange. 
Note that even if this experiment is used early in 
a chemistry course the majority of the materials are 
already familiar to the students. I think it is a good 
idea to have some familiar materials and to introduce 
the students to at least one new material with each 
experiment or demonstration. We also have a large 
battery jar. If this is not readily available a one- 
gallon commercial size mayonnaise jar or other 
large glass container may be used. 

I now fill the glass jar about one-fourth full of 
water, and to this I will add about four tabfespoon- 
fuls of baking soda and about twice this amount of 
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Each year, thousands of science teach- 
ers choose a CEBCO Science Text to 
help them point out, teach, and review the essen- 
tials of their subject. 





Each of these inexpensive handbooks includes 
a brief, simple text; large, clear diagrams; and 
special “Rapid Review” sections. These Rapid 
Review sections, a unique feature of CEBCO 
texts, provide short “refresher” explanations of 
basic ideas, glossaries of necessary terms, tabular 
summaries, abundant drill exercises. 


Many teachers order CEBCO texts for the 
entire class. Others prefer to buy them, at the 
low school price, only for those students who want 
copies for their own use. In either case, you will 
find the work of your class moving more quickly 
and smoothly, once CEBCO texts are in your 
students’ hands. 


HIGH POINTS IN BIOLOGY VITALIZED PHYSICS 
VITALIZED CHEMISTRY  VITALIZED GENERAL SCIENCE 


WHY NOT EXAMINE THE CEBCO 
TEXT IN YOUR SUBJECT? 


Wile Loday fot yaut FREE sample coby 
COLLEGE ENTRANCE BOOK CO. 104 Firty ave., NEW YorK 11 
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Dreft. Note that a large container is used and 
enough materials so that the students in the back of 
the room do not have any difficulty in seeing exactly 
what is happening. To get colored bubbles and also 
show how an indicator works I will now add about 
10 ml. of methyl orange solution and stir it until 
it is evenly distributed throughout the solution. 
Note the distinct orange color produced, showing 
that the solution is basic. 

Before adding the acid to this mixture I will now 
ignite a mixture of used motor oil and gasoline in 
this pan. When it is burning the flame is readily 
visible throughout the room. 

Now I shall add about 100 ml. of hydrochloric 
acid (1 to 4 concentration) and stir this into the 
mixture in the battery jar. Note that the color 
changes to pink, indicating that the solution is now 
acidic. Note also the copious volume of foam, which 
is fairly stiff and resembles a cherry soda (students 
sometimes ask if this is good to eat). Now to show 
how a foam-type fire extinguisher smothers a flame, 
I shall dip this foam out of the battery jar and place 
it on the burning oil. Notice how it spreads and puts 
the fire out. If a larger volume of foam had been 
produced, I could have tilted the jar and let the 
foam spill over into the burning oil. If a more stable 
type of foam is desired you may add some aluminum 
sulfate to the baking soda solution before adding the 
acid. Some commercial foam type fire extinguishers 
do use the aluminum sulfate. 

How do you demonstrate that evaporation absorbs 
heat? Here is one simple way that never fails to 
attract attention. It clearly and vividly puts this 
idea across. I call this “cold fire.” In an ordinary 
evaporating dish I place about 10 ml. of carbon 
tetrachloride (CCl,) and about 6 ml. of carbon 
disulphide (CS,). Both of these substances are 
volatile. The CS, burns readily, while the CCl, 
will not burn—in fact it is used as a fire extinguish- 
ing agent. I will now ignite this mixture. Note that 
it burns with a pale flame. While it is burning, I will 
dip my fingers down into the mixture and slowly 
lift them up so that you can see the fire burning 
on my fingers. No, it is not hot. In fact it even feels 
cool. The explanation is simple. The heat from the 
burning CS, is utilized in evaporating the CCl,; 
therefore, if your proportions are right you actually 


have cold fire. Before you try this with your class, 
you should try it out first yourself. If the mixture 
does not burn, add a little more CS,. If it feels 
warm when burning on your fingers, add a little more 
CCl,. 

Now I would like to say a few words about re- 
lating classroom activities to the students’ everyday 
life experiences. Most general science classes and 
physics classes take up a unit of work on electricity 
sometime during the course. Too often the introduc- 
tion to this topic is not presented in a manner that 
shows that it is in any way related to everyday 
life. This need not be the case. I am suggesting that 
as an introduction, a teacher might well have in 
his classroom as many of the following home ap- 
pliances as he can obtain (usually an appliance 
dealer in the community will give or loan used items 
of this nature to the school): vacuum cleaner, re- 
frigerator, mixer, electric coffee maker, hot plate, 
waffle iron, flat iron, etc. All of the students are 
already familiar with the most of these items. In- 
troduce the unit by asking them how these work. 
Before you know it, they will be digging into Ohm’s 
Law and all of the other laws and terms used in the 
unit. The difference will be that this time they will 
be doing it because they want to and not because 
it is an assignment. 

Statistics show that the women of our country are 
constantly controlling an increasing proportion of 
our wealth. I suggest that they are also operating 
an increasing number of electrical and mechanical 
appliances in the home. Therefore if our physics 
courses are adapted to center largely around these 
appliances, I firmly believe that more girls will 
elect to take physics. Both boys and girls will get 
more out of the course if they are stimulated to 
learn about these things because of their practical 
uses. 

From this presentation I hope you have observed 
that my theory is that we can put more “phiz’’ into 
the physical sciences by: (1) using experiments and 
demonstrations that will not only illustrate a point, 
but that will stimulate a student’s curiosity, and 
(2) relating the subject matter to the students’ 
everyday life experiences. 


This paper was presented at a “Here’s How I Do It’’ session of the 
NSTA Regional Conference held in Atlanta, Georgia, October 16-18 
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SCIENTIFIC TALENT 
(Continued from page 260) 


of training greater numbers of white collar workers 
to do accurately the multitude of essentially routine 
operations and computations is becoming a difficult 
problem. Machines for the automatic processing 
and storing of business items offer a solution of great 
significance. We are most certainly on the thresh- 
hold of a business office revolution which will free 
the white collar worker from routine mental drudg- 
ery much as the industrial revolution of the last 
century freed the manual laborer from much phys- 
ical drudgery. The carrying out of such a revolution 
will require, as with the preceding examples, still 
more scientists and engineers. 

My discussion so far has been concerned almost 
entirely with matters in the physical sciences and 
in engineering because of my closer association with 
these areas of technology. I believe that similar ex- 
amples could be cited in the fields of biology and 
medicine. It is, for example, well-known that such 
substances as anti-biotics have opened up and will 
continue to open up many new fields for exploration 
in these sciences. Also it is well-known that the tools 
from the physical sciences, electronic instruments 
in particular, have made possible a variety of new 
types of investigation in biology and in medicine. 


Although all of the examples just presented have 
been covered very briefly, there is ample justification 
and support for the validity of each. I have at- 
tempted through a few examples to show that the 
trend of modern science and technology is an ex- 
panding one and one which could increase at an in- 
creasing rate the demand for trained workers. 
Whether the trend is fulfilled will depend more than 
anything else on the number of scientists and en- 
gineers available, and this in turn will depend on 
the number of students who elect to study science 
in our schools. 

A large percentage of men and women select their 
careers while they are high school students. Cer- 
tainly nearly everyone is influenced in one way or 
another in his selection of a career by his high school 
teachers. You have a very important role now in 
determining the number of people who will be start- 
ing their first independent researches five or ten 
years from now. As I indicated earlier the profes- 
sional societies and industrial organizations are 
aware of the importance of your function. There- 
fore, I believe you can be assured of the full co- 
operation of the institutions needing scientists and 
engineers, in carrying out your responsibilities 
which will profoundly influence this country’s 
strength and general prosperity in the years to come. 
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CHEMISTRY PROBLEMS 


(Continued from page 276) 


separate unit of study without too much relation- 
ship to the remainder of the textbook organization. 

In other instances, where it is introduced early in 
the study—say, the second or third unit—it is not 
too thoroughly integrated with the subsequent pre- 
sentations. 

Perhaps it would be feasible to introduce the idea 
of atomic structure immediately and build from that 
point. Each subsequent idea presented would of 
necessity be related to the original discussion. 


Student Interest 

Those who would object to the proposals given 
will revert to the idea that students would lose 
interest in this type of course. If the thought is 
conceived in the idea of the poorer student, the 
interest was never there under any type of presenta- 
tion. 

There is a misunderstanding prevalent in school 
circles between curiosity and interest. The first is 
a short-lived thing which varies always in intensity. 
Curiosity is stimulated by external things. 

Interest, that which is genuine and real, comes 
from within. It accumulates over a period of time 
and may be in those things that do not lend them- 
selves to spectacular displays and stunts. (The 
author does not depreciate the value of the lighter 
side of instruction as a method of developing inter- 
est but does contend that things of real educational 
value are not those items that are spectacular.) In- 
terest comes from within, from familiarity, from 
masiery and understanding—the ultimate and legiti- 
mate goals of education. 

From firsthand experience it has been learned 
that real class interest and stimulation comes from 
meeting the more difficult chemical concepts head 
on. And, in conjunction with the work in the labora- 
tory, certain types of more fundamental exercises 
can acquire just as much interest as making shoe 
polish or soap. 

True Test 

The true test of the effectiveness of instruction 
as regards organization and presentation comes in 
the success of those who continue their study in the 
field of chemistry. The reports from the experiences 
in the first year of college work, regardless of the 
place where it is done, should be the base for evalu- 
ating the work the instructor has done. 

What about the non-college group? There is no 
adequate check on the residual learnings for this 
group. There is likewise none with consumer chem- 
istry. Consequently, it can be safely assumed that 
they too profit by the more disciplinary experiences. 
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HEADQUARTERS FOR AAAS 


WITH THE ENDORSEMENT of its Building 
Committee, the 48,000-member American As- 
sociation for the Advancement of Science is 
moving ahead with plans for a modern, air- 
conditioned headquarters building in Wash- 
ington, D. C., the architects’ drawing of which 
is pictured on the front cover. 

To be built on the present site occupied by 
the AAAS, the new structure will further en- 
hance a neighborhood that is already a sort of 
center for educational and scientific organiza- 
tions. Within the Scott Circle area are such 
groups as the American Chemical Society, the 
American Council of Learned Societies, the 
Geophysical Union, the National Education 
Association, the Carnegie Institution of Wash- 
ington, the National Geographic Society, the 
American Nature Association, and others. 


The gap between plans and a building 
ready for occupancy is a wide one, not so much 
in time as in the means of execution. Appli- 
cation for permission to build the proposed 
structure is now pending before the District 
Zoning Commission. Problems of financing 
are being studied and it is hoped that members 
and friends of the AAAS, whose generous 
response in 1946 made the purchase of the 
site possible, will again assist substantially in 
minimizing the financial burden. 


Envisioned as a national science center, the 
new building, according to the architects, is 
“aimed at achieving a structure that expresses 
the pioneer spirit of science and the advance- 
ment and harmony that scientists seek.” The 
main exterior material will be heat-absorbing 
glass. Machinery for complete air conditioning 
will be housed in a penthouse on the roof. 


President of the AAAS is Detlev W. Bronk 
who is also president of the National Academy 
of Sciences and president of the Johns Hop- 
kins University. President-elect is Edward U. 
Condon, formerly director of the National 
Bureau of Standards and now Director of 
Research for the Corning Glass Works. NSTA 
is one of the Association’s' 237 affiliated or 
associated groups. 














NSTA Activities 


A Star-Studded 


»St. Louis Program * Stersw 


Close on the heels of the successful regional confer- 
ence held in Atlanta October 16-18 (attended by three 
hundred science teachers) comes the annual joint meet- 
ing of the science teaching societies affiliated with the 
American Association for the Advancement of Science. 
‘To be held at the Hotel DeSoto in St. Louis December 
27-30, this year’s meeting provides an unusually rich 
and varied program. Following are the details of the 
joint sessions of NSTA, ANSS, and NABT and of the 
individual sessions of NSTA. 


CONVENTION HEADQUARTERS 
Parlor C, Hotel DeSoto 


Saturday Morning, December 27 


8:30 a. m. DeSoto Room, Hotel DeSoto; Presen- 
tation of Science Teaching Films. Arranged by James 
M. Sanders, Chicago Teachers College, for ANSS, 
NABT, and NSTA; similar showings at this’ hour 

- on Monday and Tuesday. 


10:00 a. m. DeSoto Room, Hotel DeSoto; /mple- 
mentation of Basic Principles of Good Teaching. 
Joint session of ANSS, NABT, and NSTA; Roger 
Tory Peterson, Presiding. 

1. Implementation of Basic Principles of Good Teaching. 
Francis D. Curtis, University of Michigan. 
2. An Example From Elementary School Science. Glenn 

O. De Atley, Wood River, Illinois, Public Schools. 

. An Example From Junior High School Science. Ruth 
Armstrong, Fort Smith High School, Fort Smith, Ar- 
kansas. 


w 


4. An Example From Biology. S. M. Pattee, Roosevelt 
High School, Cedar Rapids, Iowa. 

. An Example From Chemistry. Richard W. Woline, Oak 
Park and River Forest High School, Oak Park, Illinois. 

6. An Example From Physics. Martin Thames, Bemidji 
High School, Bemidji, Minnesota. 
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Saturday Afternoon, December 27 


2:00 p. m. DeSoto Room, Hotel DeSoto; /mple- 
mentation of Objectives with Retarded and with Su- 
perior Students. Joint session of ANSS, NABT, and 
NSTA; Harold E. Wise, Presiding. 

1. At the Elementary School Level. Muriel Beuschlein, 
Chicago Teachers College, Chicago, Illinois. 


2. In Junior High School Science. Mrs. D. B. R. Johnson, 
Norman Junior High School, Norman, Oklahoma. 
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3. At the Senior High School Level. Woodrow Pember- 
ton, Benjamin Bosse High School, Evansville, Indiana. 
4. In Junior High School Science. Violet Strahler, Wilbur 
Wright High School, Dayton, Ohio. 
. In Junior High School Science. S. Alton Yarian, Emer- 
son Junior High School, Lakewood, Ohio. 
6. At the Senior High School Level. Paul Klinge, Thomas 
Carr Howe High School, Indianapolis, Indiana. 
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7. General discussion based on forenoon and afternoon 
presentations. 


Saturday Evening, Dec. 27 


6:00 p. m. Cotillion Room, Hotel DeSoto; Ban- 
quet of the Science Teaching Societies. Arranged by 
local committee of St. Louis teachers. 


9:30 p. m. DeSoto Hotel 


Societies Mixer. 


Room, DeSoto; All- 


Monday Morning, Concurrent Sessions 1, 2, 
and 3 of NSTA, Dec. 29 


10:00 a. m. Session 1; DeSoto Room, Hotel De- 
Soto; Reports From Inside NSTA. Arthur O. Baker, 
Presiding. 

1. The History of NSTA and Its Contributions to Science 
Teaching. Nathan A. Neal, McGraw-Hill Publishing 
Company, New York City. 

2. The Science Teacher. Morris Meister, 
School of Science, New York City. 

3. Packet Service for Science Teachers. Elbert C. Weaver, 
Phillips Academy, Andover, Massachusetts. 


Bronx High 


4. Future Scientists of America Program. Philip G. John- 
son, U. S. Office of Education, Washington, D. C. 

5. Current Committee Activities Related to Science 
Teaching. Zachariah Subarsky, Bronx High School of 
Science, New York City. 

6. Advisory Council on Industry-Science Teaching Rela- 
tions. John S. Richardson, Ohio State University, Co- 
lumbus. 

7. Business-Industry Section of NSTA. Louis M. Stark, 
Westinghouse Electric Corporation, Pittsburgh, Penn- 
sylvania. 

8. Outlook for the School Year 1952-53. Robert H. Carle- 
ton, National Science Teachers Association, Washing- 
ton, D. C. 


10:00 a. m. Parlor D, Hotel DeSoto; 
Business Meeting, Business-Industry Section of 
NSTA. Louis M. Stark, Presiding. 


9:00 a. m. Ivory Room, Hotel’ De- 
Soto; Symposium: Report of Research on the New 
York State Regents Science Examinations. Joint 
session of AAAS Section Q, AAAS Cooperative Com- 
mittee, and NSTA. 


Session z 


Session 3; 
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A. FULL CHOICE OF HIGH QUALITY 
OPTICS 


B. ALL-METAL PRECISION FITTED 
SLIDEWAYS 


C. RACK AND PINION COARSE 
ADJUSTMENT 


D. MICROMETER-SCREW TYPE FINE 
ADJUSTMENT WITH FULL 
EXCURSION RANGE 


E. LONG WEARING BAKELITE STAGE 
ACCOMMODATES STANDARD 
AO MECHANICAL STAGES 


Schools cannot afford to be constantly replacing or repairing instruments of poor con- 
struction and design which quickly wear out or are easily damaged by students. Teaching 
microscopes must be both simple to operate and extremely durable. 

The AO Spencer No. 66B Microscope is identical in quality of construction to expensive 
AO laboratory instruments that have won world-wide recognition for precision optics 
and mechanical durability. Basic elements of this design have been time tested for over 
30 years. Although initial cost is slightly higher than the lowest-priced instruments, the 
66 will actually save you money through reduced replacement and maintenance. Learn 
all the facts before you buy. For information write Dept. L95. 


American @& Optical 








INSTRUMENT DIVISION « BUFFALO 15, NEW YORK 


November 1952 


289 








Monday Noon, Dec. 29 


12:00 noon Garden Room, Hotel Lennox; Lunch- 
eon of Business-Industry Section of NSTA. (All 
science teachers invited.) Address: The Importance 
of Science Education to Industry. 


Monday Afternoon, Concurrent Sessions 1, 2, 
and 3 of NSTA, Dec. 29 


2:00 p. m. Session 1; Parlor D, Hotel 


Business-Industry Section of NSTA. 


2:00 p. m. Session 2; Ballroom Assembly South, 
Hotel Statler; Jmproving the Program for Science in 
General Education at Senior High School and Junior 
College Levels. James G. Harlow, Presiding. 

1. General Education in the Biological Sciences. Charlotte 
L cant, Oak Park and River Forest High School, 
Oak Park, Illinois. 

. General Education in the Physical Sciences. Chester 
A. Lawson, Michigan State College, East Lansing. 

3. General Education in the Methods of Science. J. J. 
Schwab, University of Chicago. 


2:00 p. m. Session 3; Daniel Boone Room, Hotel 
Statler; Jmproving the Program for Science in Gen- 
eral Education at Elementary and Junior High School 
Levels. Ralph K. Watkins, Presiding. 


1. The Determination of Science Maturity as a Means of 
Improving the Program in Elementary Science. Clifford 
G. McCollum, Iowa State Teachers College, Cedar 
Falls. 

2. Improving the Science Program for the Elementary 
School Through Improved Teacher Education. Robert 
Sherman, North Texas State College, Denton. 


3. Improving the Science Program for the Junior High 
School by a Program of Reading in Science. Clyde 
Brown, Southern Illinois University, Carbondale. 

4. The Use of Visual Aids in Improving the Junior High 
School Science Program. C. W. Ballew, University of 
Missouri, Columbia. 


DeSoto; 
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Tuesday Morning, Dec. 30 


10:00 a. m. DeSoto Room, Hotel DeSoto; Pro- 
ducing and Using Science Text and Reference Books. 
Joint session of ANSS, NABT, and NSTA. Harvey 
Stork, Presiding. 

1. What We Want and Need in Science Books. Panel: 

Arthur E. Jordan, Washington School, St. Louis, Mis- 
souri; Frederick B. Eiseman, Jr., John Burroughs 
School, Clayton, Missouri; William F. Goins, Jr., 

Tennessee A. and I. University, Nashville; William 
C. Van Deventer, Stephens College, Columbia, Mis- 
souri. 

. Problems of Publishing School Science Books Today. 
Panel: Arleigh Hough, Rand McNally & Company, 
Chicago, Illinois; MacLean Johnson, Webster Publish- 
ing Company, St. Louis, Missouri; Martin Robertson, 
the Macmillan Company, New York City; Richard T. 
Wareham, D. C. Heath Company, Boston, Massachu- 
setts. 


Nm 


w 


. General discussion. 


Tuesday Afternoon, Concurrent Sessions 1 and 
2 of NSTA, Dec. 30 


2:00 p. m. Session 1; DeSoto Room, Hotel De- 
Soto; Here’s How I Do It—Senior High School 
Sciences. Charlotte L. Grant, Presiding. 

1. The Teaching of Physics. Ralph W. Lefler, Purdue 
University, Lafayette, Indiana. 

2. The Teaching of Chemistry. Elbert C. Weaver, Phillips 
Academy, Andover, Massachusetts. 

3. The Teaching of Health Science. Richard H. Lape, 
Amherst Central High School, Snyder, New York. 

4. The Teaching of Natural Sciences. Hubert M. Evans, 

Teachers College, Columbia University, New York 
City. 

. The Teaching of Conservation. F. Olin Capps, Missouri 
Conservation Commission, , Jefferson City. 


2:00 p. m. Session 2; Hunt Room, Hotel DeSoto; 
Here’s How I Do It—Junior High School and Ele- 
mentary Science. Dorothy V. 
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Phipps, Presiding. 

1. Using Resource Material in Elementary Science. Eliza- 
beth Orahood, Public Schools, Kansas City, Missouri 

2. Clinching Elementary Concepts Through the Use of 
Industrial Arts Tools and Materials. Kenneth G. Gogel, 
Iowa State Teachers College, Cedar Falls 

3. The Use of Pupil Planning and Participation in Science 
Learning. Theodore B. Curtiss, Wydown School, Clay- 
ton, Missouri. 

4. What Can We Teach About Atomic Energy? Mildred 
Einziz, Cleveland, Ohio, Public Schools 
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. Planning a Controlled Experiment in Science With 
Junior High School Pupils. Milton O. Pella, University 
of Wisconsin, Madison. 


Space limitations preclude listing the many attractive 
sessions of the other cooperating societies and of the 
AAAS. However, brief mention may be made of some 
of these: the Junior Scientists Assembly, the AAAS 
Science Exposition, the AAAS Science Theater, the 
AAAS Presidential Address, and the annual field trip 
of ANSS and NABT. A fully detailed program of the 
meeting will be sent to all NSTA members early in 
December. Meanwhile, if you have not yet made hotel 
reservations for the meeting, please do so at once. Use 
the application form on page 246 of the October issue 
of The Science Teacher. 


> Justructional Evhibits ‘or s+. \ovis 


Another display of demonstrations, apparatus, and 
teaching ideas devised by students and teachers will be 
held at the St. Louis meeting. YOU can help make it 
a success. Send or bring your zome-made charts, models, 
and “gadgets” to be displayed for other teachers to 
see. Ship to yourself, c/o Mr. Charles Lakingen, 5204 
Von Phul Street, St. Louis 7, Missouri. Teaching ideas 
and materials for all levels will be welcome. No idea 
is too simple or elementary to help someone else. The 
display will be held in the Hotel De Soto 
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Thorpe, Daniel S. Demonstration to Show Action of the 
Valves of the Heart. November: 269. 

Tracy, George R. A Variation of the Dancing Coil Ex- 
periment. October: 236. 

Troester, Vera W. Effective Arrangement of Displays. 


February: 44. 

Troy, W. J. Science Night in Cambridge. October: 216. 

Tyson, Robert. Your Good Advice—Can Students Use 
It? March: 81. 

Van Hooft, Gordon E. Your Role in Teaching Moral 
and Spirituai Values. March: 84. 

Van Waynen, Martinus. Experiments with an Electrical 
Network Board. February: 24. 

Vessel, M. F. Let’s Make a Rain Gauge. February: 43. 

Walters, John. Modified Pascal’s Paradox Apparatus. 
November: 281. 

Watson, Fletcher. Some 
Teachers. March: 57. 

Webb, Hanor A. “Johnny, You Must Leave the Room!”’. 
September: 170. 

Welch, Ronald W. and Willis P. Porter. Three Tech- 
niques Which Help. September: 190. 

Williams, Harry H. Stimulating Junior Research in 
Chemistry. February: 42. 

Wilson, Lawrence. High School Students Need Guid- 
ance. October: 232. 

Zim, Herbert S. /ncidental Science in the Elementary 
Classroom. February: 17. 

Zim, Herbert S. Where Are We Now and Where Are 
We Going in Science Education? September: 161. 
Zipper, Joseph. The Science Teacher's Objectives and 

Their Sources. April: 126. 


Characteristics of Science 





Topical 


History, Philosophy, Goals, and Objectives 


The Science Teacher’s Objectives and Their Sources. 
Joseph Zipper. April: 126. 

Where Are We Now and Where Are We Going in 
Science Education? Herbert S. Zim. September: 161. 


Multisensory Methods and Materials 


Instructional Materials for the Physical Sciences. Sam 
S. Blanc. March: 63. 


Instructional Suggestions and Methods 


A Device for Teaching Formulas 
Richard H. Lape. March: 88. 

Amateur Radio at Howe School. Robert M 
October: 225. 

An Inductive Approach to General Science Through 
Photography. Herbert F. A. Smith. November: 266. 

Experience with a Science Teaching Plan. Harold J. 
Abrahams and Marion B. Savin. October: 209. 

Helps For Counseling Your Future Scientists. Margaret 
E. Patterson. November: 261. 

If You Can’t Buy It Wholesale 
138. 

Instructional Materials for the Physical Sciences. Sam 
S. Blanc. March: 63. 

“Johnny, You Must Leave the Room!” Hanor A. Webb. 
September: 170. 

Literature as Science Experience. Zachariah Subarsky. 
February: 15. 


and Equations. 


Rippey. 





James B. Davis. April: 
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Index 


Non-Academically Speaking. Cora B. Stein 
71? 


October: 


Science in American History. Moe Frankel. April: 117. 

Science in the Service of Youth’s Interests. Stephen 
Romine. April: 129. 

Stimulating Junior Research in Chemistry 
Williams. February: 42. 

The Big Show. David Bengelsdorf. April: 135 

The Flight of the Fruit Fly Brigade. David 
March: 89. 

The Key to Classroom Control in Science 
Read. February: 28. 

The Need for Sex Education in the High School. Thomas 
H. Knepp. March: 60. 

The Place of the Demonstration in Health Education 
James H. Humphrey. October: 219. 

The Slow Learner Wants to See It Work 
Newman. March: 72. 

’'Tis or ’Taint Soluble. D. R. McMasters 
176. 

Your Good Advice—Can Students Use It? Robert Ty- 
son. March: 81. 

Your Role in Teaching Moral and Spiritual Values. 
Gordon E. Van Hooft. March: 84. 


Harry H 


Kraus 


John G 


Morton L 


September: 


Science Information for Teachers 


A Report From Glenmont ... The Second TAEF 
Institute. Robert H. Carleton. April: 121. 

American Society for Metals High School 
Awards. February: 26. 


Science 


The SCIENCE TEACHER 


Better Relations Between Secondary and Elementary 
Teachers in Science—Report of the NSTA Com- 
mittee on Elementary Science. March: 74. 

Chemical Companies Plan Aid. To Schooi Guidance Pro- 
grams—A Professional Relations Announcement. Oc- 
tober: 218. 

Future Scientists of America Foundation—A Report by 
the NSTA Executive Secretary. September: 181. 

Goin’ Fishin’—For Scientists and Engineers. Robert D. 
MacCurdy. October: 229. 

High School Students Need Guidance. Lawrence Wilson. 
October: 232. 

Palmer, Powers, & Pieper To Retire. April: 124. 

Science Achievement Awards for Students. John B. 
Chase, Jr. and Keith Johnson. September: 184. 

Science Teachers Like to Learn. Anna Eveleth Holman. 
October: 226. 

Science Teachers Win Awards. October: 223. 

Some Characteristics of Science Teachers. Fletcher Wat- 
son. March: 57. 

The College Board’s Science Tests. Paul F. Brandwein. 
April: 107. 

The Need for Scientific Talent. Allen V. Astin. Novem- 
ber: 257. 

The Problem of the Periodic System. Owens Hand 
Browne. November: 271. 

Viruses. C. A. Knight. February: 11. 

Science Clubs, Fairs, Exhibits; Science Talent 
Searches 

An Assembly Program for Science Clubs. Richard C. 
Snyder. March: 76. 

No Power. Grace B. Coffin. October: 221. 

Science Night in Cambridge. W. J. Troy. October: 216. 


Investigations, Research, and Fact-Finding Studies 

What Research Has Contributed to Science Education. 
William Reiner. September: 173. 

Experiments, Demonstrations, and Pupil Projects 
and Activities 

A Ceiling Solar System. Albert Piltz. September: 168 

A Demonstration to Illustrate the Principle of the 
Cyclotron. David Herskowitz. September: 194. 

A Digestion-Absorption Sequence. Milton S. Lesser. 
March: 90. 

A Transparent Working Model of the Human Digestive 
System. Hollis Frampton and Tom Reed. March: 69. 

A Variation of the Dancing Coil Experiment. George R. 
Tracy. October: 236. 

Atomic Structure Models. Louis Panush. September: 
194. 

Can Titanium Be Lubricated? August Schomburg. Octo- 
ber: 231. 

Demonstration Model of a Steam Turbine. James B. 
Davis. March: 87. 

Demonstration To Show Action of the Valves of the 
Heart. Daniel S. Thorpe. November: 269. 

Effective Arrangement of Displays. Vera W. Troester. 
February: 44. 

Experimenting With Experimental Methods. H. Sey- 
mour Fowler. April: 137 
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Experiments with Alpha, Beta, and Gamma Kays. Kib- 
bee Streetman. September: 188. 

Experiments with an Electrical Network Board. Mar- 
tinus Van Waynen. February: 24. 

Flame Tests. Catherine C. Barnaby. March: 86. 

Germinating Seeds. Dwight Sollberger. February: 45. 

Growing Plants in a Seedbox. Dwight Sollberger. April: 
135. 

Learning the Constellations with “Tinker Toys”. Ed- 
ward G. Haldman. March: 86. 

Let’s Make a Rain Gauge. M. F. Vessel. February: 43. 

Making Frost. Dwight Sollberger. October: 238. 

Making Rayon. Niels Madsen. October: 237. 

Measuring the Resistance of Wires. Martin Burger. 
April: 140. 

Modified Pascal’s Paradox Apparatus. John Walters. 
November: 281. 

More Phiz in the Physical Sciences. J. Edgar Morris. 
November: 281. 

Nitrogen Trioxide. Don Drone. April: 139. 

Reproducible Plaster Casts As Teaching Aids. Alfred B. 
Butler. November: 279. 

Simple Apparatus for Demonstrating Chokes and Con- 
densers. James E. Creighton. March: 67. 

The Slow Learner Wants to See It Work. Morton L. 
Newman. March: 72. 

Tides and Times. Richard H. Bridgeman. September: 
195. 

Visualizing Geological Faults. Paul L. Guptill. October: 


236. 


Education of Science Teachers 


A New Departure in Science Teacher Training. Norman 
K. Nelson. February: 22. 

The Science Teacher’s Objectives and Their Sources. 
Joseph Zipper. April: 126. 


Conservation and Gardening 


The West Coast Nature School. Gertrude W. Cavins. 
April: 133. 

Young People and Their Wildlife Heritage. Devereux 
Butcher. September: 178. 


Elementary School Science 


A Ceiliny Solar System. Albert Piltz. September: 168. 

Elementary Science Can Be Dramatic. Carolyn Nunn. 
November: 277. 

Germinating Seeds. Dwight Sollberger. February: 45. 

Growing Plants in a Seedbox. Dwight Sollberger. April: 
135. 

Incidental Science in the Elementary Classroom. Her- 
bert S. Zim. February: 17. 

Learning the Constellations with “Tinker Toys’. Ed- 
ward G. Haldman. March: 86. 

Let’s Make a Rain Gauge. M. F. Vessel. February: 43. 

Making Frost. Dwight Sollberger. October: 238. 

Resources for Elementary Science. J. Myron Atkin. 
October: 214. 

The Elementary Teacher's Task in Science. David Ben- 
gelsdorf. November: 264. 








The Problem of. Supplies for Elementary Science: A 
Suggested List of Science Supplies. Clark Hubler. 
April: 115. 

The Problem of Supplies for Elementary Science: How 
One Large City Solves the Problem. Grace C. Mad- 
dux. April: 114. 

Three Techniques Which Help. Willis P. Porter and 
Ronald W. Welch. September: 190. 


Selection and Organizations of Course Content 

Health Instruction in the Biological Sciences. Charlotte 
L. Grant. March: 83. 

Some Problems of Secondary School Chemistry. Carrol 
C. Hall. November: 274. 

Using the Community as a Basis For a General Science 
Unit on Water. Glen A. Geisert. February: 19. 


Tests and the Evaluation of Outcomes 
The College Board’s Science Tests. Paul F. Brandwein. 
April: 107. 


NSTA Activities 

Atlanta Regional Conference. September: 
234. 

Bulletin for Secondary School Principals—‘Science 
Teaching in Secondary Schools’. April: 143. 

Business-Industry Section Meetings. April: 143. 

Changes in The Science Teacher Staff. April: 144 

Elementary School Science Bulletin. September: 193. 

Film Excerpts Committee Project. April: 143. 


UNUSUAL OPTICAL BARGAINS 


IMPORTED power MICROSCOPE 


POWER 

Good optical qualities, fine focusing, 
excellent definition, clarity! Has re- 
volving disc-light adjustable mirror, 
square stage 2%” x 25%” with slide 
clamps. Sound, serviceable construc 
tion throughout ... the greatest mi- 
croscope bargain on the market! Try 
it for 10 days . . . if not completely 


1 OCULAR, 
satisfied, vour money will be refunded 1 OBJECTIVE LENS 


in full, Comes packed in its own hard- RACK & PINION 


wood case 914,” x 44,” x 3%”. 
Stock #70,000-AC $12.50 Postpaid FOCUSING 


192: October: 














ONLY 


$42" 


postpaid 


























imported 80 Power BABY MICROSCOPE 
Only 5” high, gives astounding, sharp definition! 
Many “‘big’’ features—a real buy! 
Seoek DEOBOGAC.. cc ccccccecs $4.00 Postpaid 
IMPORTED! 50 POWER 208 neanhcaee 
POCKET MICROSCOPE AND TRIPOD 
1 Machined threaded 
i = TASS al \ fittings throughout. 
‘ Weighs 7 ounces; 


’ 6%” closed length. 


Polished Chrome Diagonal Bottom. ” 
1344” open length. 








Easy to focus. Practical for all z  Reete aca Ren ayprerndype 
sorts of minute, close-up examina- a = se gs ieee coated on 
tiens. Gives wonderful, sharp, elear Imsic¢ % - a —e my ent oe 
magnification. A $7 value. Weighs lapsible "bi “ ee 
approx. 2 ozs. 43%” long. Stock #50,007-AC (with triped) $12.95 Pstpa 
Stock No. 30,013-AC....... $3.49 Postpaid Stock #50,006-AC (without Tripod) $ 8.95 Pstpd. 
SIMPLE LENS KITS—Include plainly written, illustrated booklet show- 


ing how you can build lots of optical items .. . 
Microscopes. etc. 

Steck 4 2-AC—I10 lemses.........ce0csececees $ 1.00 Postpaid 
Stock #f S-AC—45 lemses.........020se0eeee0 5.00 Postpaid 
Stock # 10-AC—8O lenses... ......00000ceeees 10.00 Postpaid 
We have literally millions of war surplus lenses and prisms for sale 

at bargain prices. Write for Catalog “AC” Sent Free! 

Order by Stock No. Send Check or M.O. 


EDMUND SCIENTIFIC CORP. 


TELESCOPES, low power 


Satisfaction Guaranteed 
BARRINGTON, 
NEW JERSEY 
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Future Scientists of America Action Program. Arthur 
O. Baker. March: 92. 

Highlights of the Ann Arbor Conference and Workshop. 
February: 32; March: 91; April: 141-2; September: 
191. 

Membership Campaign for 1952. February: 33. 

National Convention—Pittsburgh. 193; 
October: 235. 

New Policy for Regional and National Meetings. Rob- 
ert H. Carleton. March: 92. 

Nomination Committee Report and Ballot for Officers 
1952. February: 33; April: 145. 

NSTA Policy Statement for Science Education. Octo- 
ber: 234. 


September: 


Officers for 1952-53. September: 191. 


Projects with other NEA Departments 


Science Achievement Awards Program. March: 91 


February: 33. 

Science Teaching in Thailand—a letter from Ellsworth 
S. Obourn. February: 34. 

Board Actions, Ann Arbor Meeting. September: 191 

1952 Winter Conference—St 192; 
November: 288. 


Louis. September: 


1953 NOMINATING COMMITTEE 


BEGINS WORK 


With the naming of the 1953 Nominating Committee 
by President Harold E. Wise, the three-month procedure 
for choosing a number of new NSTA officers and direc- 
tors for 1953-54 gets under way. Second procedural 
step is this announcement inviting all members of the 
Association and all affiliated to send in to the committee 
names of persons whom they wish to recommend for 
consideration. 

Positions to be filled in this election, and names of 
incumbents in parentheses, are as follows: President- 
Elect, (Charlotte L. Grant, who becomes president for 
1953-54); Secretary (Zachariah Subarsky); Treasurer 
(Hugh E. Brown); Eastern Regional Vice-President 
(Richard H. Lape); Western Regional Vice-President 
(Miss Archie J. MacLean); Eastern Regional Director 
(Elra M. Palmer); Western Regional Director (W. 
Bayard Buckham); and two Directors at Large (James 
G. Harlow, Norman R. D. Jones, Della J. Patch, Stanley 
E. Williamson ). 

Please send suggestions to the chairman of the Nomi- 
nating Committee, Miss Louise E. Lyons, Steubenville 
High School, Steubenville, Ohio. Other members of the 
committee are: Ira C. Davis, University of Wisconsin, 
Madison; Clyde T. Reed, University of Tampa, Tampa, 
Florida; Hubert M. Evans, Teachers College, Columbia 
University, New York City; Marjorie H. Campbell, 
Supervisor of Elementary Science, Washington, D. C. 
public schools; and W. Bayard Buckham, Oakland High 
School, Oakland, California. 
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These 


“coupon service” pages announce the avail- 
ability of free and low-cost teaching aids for science. 
Those that are business-sponsored have been reviewed 
by the NSTA Evaluation Committee and approved for 
distribution by the Association. To procure copies of 
desired items, fill out the corresponding coupons and 
mail these, together with any remittance required, to 
the NSTA Executive Secretary, 1201 Sixteenth Street, 
N.W., Washington 6. Watch these columns for addi- 
tional offerings in future issues of The Science Teacher. 
(Print or type coupons. ) 


THE A-B-C’s OF ALUMINUM. Reynolds Metals 
Company. In simple non-technical language, this book- 
let tells the story of who discovered aluminum, what 
it is and what its properties are like, how it is made into 
useful products, etc. 32 pp.; free. 


Please send me free The A-B-C’'s of 


copies of 


Aluminum. 


Name 


Address 


Post Office 


| 
| 
| 
| 
l 
School 
| 
| 
| 


L. 


Please send me free copies of The Zinc Industry. 


Name 
School 
Address 


Post Office 


Lae ee ee ee ee 


ea a eS eS eC 
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THE ZINC INDUSTRY. American Zinc Institute. 
A mine to market outline. Illustrated. Presents in concise 
form and in popular style the essential data about zinc 
and its products. Free. 


THE STORY OF LEATHER. The Ohio Leather 
Company. Timely and interesting information in a well- 
written booklet. Instructional illustrations. Suited to use 
in seventh through twelfth grades. Specially suited to 
reference use and in special projects. Free. 


THE WORK CARS DO. Automobile Manufac- 
turers Association. An illustrated booklet which reports 
salient findings of a survey of the U. S. to determine 
how the American people use their cars and trucks. 
Especially useful in social sciences. Free. 


Please send me 


free copies of The Work Cars Do. 


Name 


School 


Post Office 


' 

| 

| 

| 

| 

| 

| 

| 

| Address 
| 

| 
ns 


Please send me free copies of The Story of Leather. 


Name 


Address 


Post Office 


1 
| 
| 
| 
1 School | 
| 
| 
| 
l | 

| 








a eS ee ee ] 
| 
| Please let me have the yearly subscription offered free to | 
| science teachers. | 
I | 
Name | 
| School 
Address | 
| Post Office Zone State 
ASS a, a a = 
a ee ae ee ee ee ee ee oe ee oe ee ee ee ee ee ee ee ee ee ee “ 
| ! 
| Please send me one free copy of Methods of Conducting | 
a Science Fair. 
| | 

N 
| ame | 
1 School | 
! Address . 
| Post Office Zone State | 
4s | 

> Ge Ge Ge ee ee es ee ee ee ee ee ee ee ee ee oe ee ee ee nfl 


METHODS OF CONDUCTING A SCIENCE 
FAIR. Cambosco Scientific Company. Practical sug- 
gestions on financing, publicity, judging, etc.; lists 184 
suggested exhibits. Developed by seminar group at 
Boston University. Free. 


STUDIES IN CALENDAR REFORM. The 
World Calendar Association. One of the oldest scientific 
problems is that of the calendar. Difficulties of creat- 
ing a satisfactory calendar first took primitive man into 
astronomy, says Professor Saha of the India Institute 
of Nuclear Physics (Calcutta) in the current issue of 
the quarterly Journal of Calendar Reform. More than 
1,000 science teachers are members of The World Cal- 
endar Association. Yearly subscription is free to science 
teachers. 
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| | 
| Please send me one free copy of Correlations of Elementary | 
| and Junior High School Science Filmstrips. | 
| 
| Name | 
School , 
Address....... 7 
| Post Office Zone State 
a oe sihiiemmnenil 
FE Re eS an ES EE SET ERNE aan a ay 


Please send me free copies of chart Blood as a 


Medicine, size 54” x 41”; free copies of chart, size 
11° x 8%”; free copies Medical Uses of Blood— 
A Manual for Secondary School Teachers. 

Name 

School 


Address 


Post Office 


COF tELATIONS OF ELEMENTARY AND 
JUN'GR HIGH SCHOOL SCIENCE FILM- 
STEiPS. The Jam Handy Organization. A bulletin of 
page-by-page correlations for the use of the Jam Handy 
filmstrips with the science textbooks of thirteen pub- 
lishers. Listings of filmstrips and textbooks would both 
be useful in selecting curriculum materials. Free. 


BLOOD AS A MEDICINE. American National 
Red Cross. A visual chart in 4 colors listing the com- 
ponent parts of blood and their medical uses. Provided 
in 2 sizes: 54” x 41” for bulletin board and 11” x 81%” 
for notebook. 


MEDICAL USES OF BLOOD—A MANUAL 
FOR SECONDARY SCHOOL TEACHERS. Amer- 
ican National Red Cross. Contains questions and answers 
on the composition and function of blood and procure- 
ment and uses of blood as a medicine. Also includes 
suggested student activities, suggested integrations, a 
brief quiz, and a list of resource materials. 








A NATIONAL SERVICE 


ALBERT 
TEACHERS 


Efficient, reliable 
and personalized 
service for teachers 
and schools. Under 
direct Albert man- 


AGENCY 








Peet: he) MHC) agement for three 
BUREAU generations. 
Original Albert Member NATA 
Since 1885 





25 E. JACKSON BLVD., CHICAGO 4, ILL. 
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Science “Jeaching “/oday— 
By GUY V. BRUCE, State Teachers College, Newark, New Jersey 


Over Two Hundred Teaching Demonstrations and Experiments 


For Upper Elementary and Junior High School Grades 


| EXPERIMENTS WITH WATER (50¢) 

ll EXPERIMENTS WITH AIR (50¢) 

lll EXPERIENCES WITH FUELS AND FIRE (75¢) 
IV EXPERIENCES WITH HEAT (75¢) 


V EXPERIENCES WITH MAGNETISM AND ELECTRICITY (75¢) 
Vi EXPERIENCES WITH SOUND (75¢) 
Vil EXPERIENCES WITH LIGHT AND COLOR (75¢) 


These books are NSTA’s best sellers—nearly 20,000 copies sold! 


Order as a set at discount price of $4.00 


Speeial—Bargain Day at 1.S.7.A4.— 


All the following items for only $1.00 when ordered as a set 


@ Safe Use of Electrical Equipment (50¢) 

@ Physical Science Today (25¢) 

®@ Bibliography of Textbooks for Science Courses (25¢) 
@ ATin Can Planetarium (25¢) 

@ Safety Thru Elementary Science (50¢) 


This offer expires December 31, 1952. 


New Publications— 


® Combatting Prejudice Through Science Teaching ($1.00) 
@ A Bibliography of Reference Books for Elementary Science (50¢) 


PREPAID ORDERS SENT POSTPAID—Make checks payable to National Science Teachers Association 








National Science Teachers Association 
1201 Sixteenth Street, N. W. Washington 6, D. C. 














Lifetime Accuracy 


CENCU 
MERCURIAL 


BAROMETERS 


Above: Close-up of the con- Accuracy .. . day in and day out... 
Hieron emai round the clock dependability . . . that’s 
VS ae what you get in a Cenco Mercurial 
seiitiies otth, eine bac: Barometer. Cenco features . . . patented 
quered metal mounting. improvements . . . precision manufac- 
ture ... plus an effective method of 
filling under vacuum . . . combine to provide an instrument 

of unusual quality at a remarkably low price. 











These instruments are built with the tube completely enclosed 
in hexagonal brass tubing to which the metric and English 
scales are attached. Patented construction of the mercury well 
permits fine adjustment and its transparent glass wall admits 
plenty of light for good visibility. 


Cenco Mercurial Barometers are constructed as prescribed by 
the U. S. Weather Bureau and conform to correction charts 
established by the Bureau. 


Order today for prompt delivery 


No. 76890 Cenco Mercurial Barometer for altitudes 0 to 4000 ft. 
with scales ranging from 600 to 800 mm and 24.5 to 31.5 inches— $47 
verniers for reading to 0.1 mm or 0.005 inch. Each 16 


No. 76891 Cenco Mercurial Barometer, same as No. 76890 but 
for altitudes from 1500 up to 10,000 feet. Scale ranges from $55 
500 to 700 mm and 19.5 to 27.5 inches. Each ! 015 


No. 76892 Barometer Mounting made of sheet metal for safe and convenient 
mounting of Cenco barometers. Finished in white lacquer to provide 

a light background for adjusting the zero index and vernier. With $7 i 
conversion table. Length, 37'/ inches, width 32 inches. Each 057 








CenCO CENTRAL SCIENTIFIC COMPANY 


e*eee#ees: 
1700 IRVING PARK ROAD * CHICAGO 13, ILLINOIS 
- » « one dependable source of supply for 
everything you need in scientific instruments CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO 


and laboratory supplies. Over 15,000 it 
i iio. SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA 


REFINERY SUPPLY COMPANY 
624 EAST FOURTH STREET © TULSA 3,OKLAHOMA 
2215 McKINNEY AVENUE e HOUSTON 3,TEXAS 
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